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THERAPEUTIC AGENTS 

Field of the invention 

The present invention relates to certain novel substituted 3-phenylpropionic acid 
derivatives, to processes for preparing such compounds, to their utility in treating clinical 
5 conditions including lipid disorders (dyslipidemias) whether or not associated with insulin 
resistance and other manifestations of the metabolic syndrome, to methods for their 
therapeutic use and to pharmaceutical compositions contaicung tbem 
Background of the iQvention 

The metabolic syndrome including type 2 diabetes mellitus, refers to a cluster of 
10 manifestations including insulin resistance with accompanying hyperinsultoaemia, possibly 
type 2 diabetes mellitus, arterial hypertension, cmtral (visceral) obesity, dyslipidaemia 
observed as deranged lipoprotein levels typically characterised by elevated VLDL (very low 
density lipoproteins), small dense LDL particles and reduced HDL (high density lipoproteia) 
concentrations and reduced fibrinolysis. 
15 Recent epidemiological research has documented that individuals with insulin 

resistance nin a greatly increased risk of cardiovascular morbidity and mortality, notably 
suffering from myocardial infarction and stroke. In type 2 diabetes mellitus atherosclerosis 
related conditions cause up to 80% of all deaths. 

In clinical medicine there is awareness of the need to increase the insulin sensitivity in 
20 patients with the metabolic syndrome and thus to correct the dyslipidaemia which is 

considered to cause the accelerated progress of atherosclerosis. However, currently this is not 
a universally accepted diagnosis with well-defined pharmacotherapeutic indications. 

2-Phenylpropionic acids and cinnamic acids derivatives, unsubstituted in their acid 
chains, are disclosed in W095/15752 and EP 544 488 as leukotriene antagonists and EP 947 
25 500 discloses similar compounds which also have a sulphonamide or carboxamide group have 
prostaglandin E2 modulating activity. 

The S-enantiomer of the coii5)ound of formula C below 
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2-ethoxy-3-[4-(2-{4-methaQesulfonyloxyphenyl}ethoxy)phenyl]propan^ acid, is disclosed 
in PCT Publication Number W099/62872. This compound is reported to be a modulator of 
peroxisome proliferator-activated receptors (PPAR, for a review of the PPARs see T. 
M. Wlllson et al , J Med Chem 2000, Vol 43, 527) aud has combined PPARoc/PPARy agonist 
activity (Structure, 2001, Vol 9, 699, P. Cionet et al). This compound is effective in treating 
conditions associated with insulin resistance. Other 2-phenylpropionic acid derivatives are 
disclosed in WO99/62870, W099/62871 and WOOl/40172. 2- Phenylpropanol derivatives 
having PPAR activity are disclosed in WOOl/40170 and WO02/96863. 

2- Chloro-2-((4-phenoxya]kyl)phenyl)propionic acids derivatives are disclosed as 
having hypolipidemic and hypoglycaemic properties in GB 1,496,156. 

(S)- 2-Ethoxy-3- [4-(4-naethylsulfonyloxyphenethylairiiQo)phenyl]propiomc acid is 
disclosed WO03/048116 which describes compounds that are predominantly PPAR alpha 
agonists. 

2-Alkoxy-3 -[(4 -(2-quinolinylmethoxy)phenoxyalkylphenyl]propionic acid 
derivatives are described as having PPAR activity in WOOl/66098. 

WOOO/64888 discloses diaryl acid derivatives as PPAR receptor ligands. 

WO02/100813 discloses 2-aIkoxy-3 -{4-[(4-substitutedphenylphenoxy)- 
alkyl]phenyl}propionic acid coii5)ounds that have PPAR activity. 

EP 1 216 980 discloses 2-aIkoxy-3-{3-[(4-substitutedphenoxy)aIkyl]phenyl}propionic 
acid compounds that have PPAR activity. 

Co-pending PCT application No. PCT/GB02/05743 discloses compounds of fonmda I 




I . 

wherein R^ represents chloro, fluoro or hyckoxy as well as optical isomers and racemates 
thereof as well as pharmaceutically acceptable salts, prodrugs, solvates and crystalline forms 
thereof, to processes for preparing such coii5)Ounds, to their the utility in treating clinical 
conditions including lipid disorders (dyslipidemias) whether or not associated with insulin 
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resistance, to methods for their therapeutic use aad to pharmaceutical con^ositions containing 
them 

SurprisiQgly a series of confounds has now been found which are PPARa and /or 
PPARy modulators. 
5 Description of the invention 

The present invention provides a concqwund of formula I 

T-[CH,]^ 





and pharmaceutically acceptable salts thereof, in which 

A is situated in the para position and represents Al or A2 below 

^ I II 
■~(p~C— COR or — c ==C -COR 

R'' R^ 

10 Al A2 

whiraein 

R is hydrogen; 

-OR^, wherein R* represents hydrogen, aDcyl, aryl or alkylaryl; 

-nrV , wherein R andR are the same or different and R is as defiaed above and 

15 R^ represents hydrogen, alkyl, aryl, alkylaryl, cyano, - OH, -Oalkyl, -Oaryl, - 

c d. c 

Oalkylaryl, -COR or -SO2R , wherein R represents hydrogen, alkyl, aryl or 

alkylaryl and R* represents alkyl, aryl or alkylaryl; 

R* is alkyl, aryl, alkenyl, alkynyl, cyano; 

e e 
-OR , wherein R is alkyl, acyl, aryl or alkylaryl; 

f f 

20 -0-[CH2]in -OR , whereia R represents hydrogen, alkyl, acyl, aryl or alkylaryl and m 

represents an integer 1-8; 
-oconrV , whereia R and R are as defined above; 
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-SR , wherein R is as defined above; 
•SOR*^, wherein R** is as defined above; 
-SOaR^, wherein R^ is as defined above; 
-SO2NRV , wherein R andR are as defined above; 

5 -SO2OR , wherein R is as defined above; 

d d 
- COOR , wherein R is as defined above; 

2 

R is hydrogen, alkyl, aryl, or alkylaryl, 
3 4 

R andR are the same or different and each represents hydrogen, alkyl, aryl, or alkylaryl, 
n is an integer 1-6, 
10 mis an integer 0 or 1; 

D is situated in the ortho, meta or para position and represents alkyl, acyl, aryl, alkylaryl, 
halogen, -CN and NO2, wherein the alkyl, aryl, or alkylaryl group is optionally substituted by 
R\ 

-NR''COOR^ wherem R** and R" are as defined above; 
15 -NR^^COR", wherein R** and R" are as defined above; 

"NR*^l*, wherein R*^ and R' are as defined above; 

-NR^^SOaR^ wherein R*^ and R^ are as defined above; 

.NR*'CONR^R^ wherein R*, R*' and R^ are as defined above; 

-NR''CSNR'R\ wherein R", R*' and R*" are as defined above; 
20 -OR*, wherein R° is as defined above; 

-OSOaR^, wherein R^ is as defined above; 

-SOzR^, wherein R^ is as defined above; 

-SOR^, wherein R^ is as defined above; 

-SR*^, whereiQ R^ is as defined above; 
25 -SOaNR^R^, wherein R^ and R* are as defined above; 

-SO2OR*, wherein R° is as defined above; 

-CONR*^l^ wherein R'^ and R^ are as defined above; 

-OCONR^R^ wherein R^ and R" are as defined above; 

D' is situated in the ortho, meta or para position and represents hydrogen, alkyl, acyl, aryl, 
30 alkylaryl, halogen, -CN, -NO2, 

-NR^R^, wherein R^ and R^ are as defined above; 
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-OR^, wherein is as defined above; 

-OSO2R**, wherein R^ is as defined above; 

D' ' is situated in the ortho, meta or para position and represents 

hydrogen, alkyl, acyl, aryl, alkylaryl, halogen, -CN, -NO2, -NB^ wherein R*^ and 

R^ are as defined above; 

f f 
-OR , wherein R is as defined above. 

-0S02R^, wherein R*^ is as defined above 

and T represents O, S or NR* wherein R* represents alkyl or alkylaryl provided that when A is 
Al and R^, R^, and R"^ each represent hydrogen and R^ is OR^ wherein R^ is as previously 
defined then T is not O; 

wherein the term "aryl" denotes a substituted or unsubstituted phenyl, furyl, tiiienyl or pyridyl 
group, or a fused ring system of any of these groups; 

wherein the term "alkyl" denotes a straight or branched, substituted or unsubstituted alkyl 
group having from 1 to 6 carbon atoms or a substituted or unsubstituted cycloaUcyl having 
firom 3 to 6 carbon atoms and wherein the term "substituted " denotes substitution by one or 
more alkyl, alkoxy, halogen, thiol, nitro, hydroxy, acyl, aryl or cyano groups or an anoiuo 
group optionally substituted by one or two alkyl groups: 

with a first proviso that when D is CH3S(0)20 and mis 1 and D' is H and T is O and 
n=2 and A is a group CH2CH(SCH2CH2Ph)COR* in which the phenyl is substituted in the 4 
position by OH , CI or F and in which R^ represents OH, or a protecting group for a 
carboxyhc hydroxy group including a efhoxy or benzyloxy then is not H; 
and with a second proviso that when mis 1 and D is CH3S(0)20 and is H and T is O, S or 
MR and wherein R represents a H, a Ci-ealkyl ffo\xp or a phenyl Ci^alkyl group and n=2 and 
A is a group CH2CH(OC2H5)COR* in which R* represents OH, or a protecting group for a 
carboxylic hydroxy group including a Ci-ealkoxy group or benzyloxy then D' * is not H 

The present invention provides a confound of formula I 




I 

and pharmaceutically acceptable salts thereof, in which 
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A is situated in the ortho, meta or para position and represents 

f R^ 

I I * II 
~C-C — COR or — C =C —COR, wherein 

R^ R^ 

R is hydrogen; 

a a 

-OR , wharein R represaits hydrogen, alkyl, aryl or aflcylaryl; 
5 -nrV , wherein R and R are the same or different and R is as defined above and 

R^ represents hydrogen, alkyl, aryl, alkylaryl, cyano, - OH, -Oalkyl, -Oaryl, - 

c d c 

Oalkylaryl, -COR or -SO2R , wherein R represents hydrogen, alkyl, aryl or 

alkylaryl and R^ represents aDcyl, aryl or alkylaryl; 

R^ is alkyl, aryl, alkenyl, alkynyl, cyano; 
c e 

10 -OR , wherein R is alkyl, acyl, aryl or alkylaryl; 

f f 

-0"[CH2]in -OR , wherein R represents hydrogen, alkyl, acyl, aryl or alkylaryl and 

m represents an integer 1-8; 

-oconrV , wherein R andR are as defined above: 

-SR*^, wherein R^ is as defined above; 

15 -SO2NRV .whereinR andR are as defined above: 

a a 
-SO2OR , wherein R is as defined above; 

- COOR*^, wherein R^ is as defined above; 

2 

R is hydrogen, halogen, alkyl, aryl, or alkylaryl, 
3 4 

R and R are the same or different and each represents hydrogen, alkyl, aryl, or alkylaryl, 
20 n is an integer 1-6, 

m is an integer 0 or 1 (preferably m is 1); 

D is situated in the orfho, meta or para position (preferably D is situated in the para position) 
and represents alkyl, acyl, aryl, alkylaryl, halogen, -CN and NCfe, wherein the alkyl, aryl, or 
alkylaryl group is optionally substituted by R^ ; 
25 -NR*COOR*, whearein R*' and R* are as defined above; 
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-NR'COR", wherein R*" and are as defined above; 

-NRTR*, wherein R"^ and R* are as defined above; 

-NR^'SOaR^ wherein R"" and R^ are as defined above; 

-NR''CONR^R^ wherein R\ R^ and R^ are as defined above; 

-NR'^CSNR^R^, wherein R\ R*" and R^ are as defined above; 

-OR*, wherein R* is as defined above; 

-OS02R^ wherein R*^ is as defined above: 

-SOzR", wherein R*" is as defined above; 

-SOR^ wherein is as defined above; 

-SR^ wherein R'^ is as defined above; 

-S02NR*R^ wherein R^ and R" are as defined above; 

-SO2OR*, wherein R' is as defined above; 

-CONR*ll*, wherein R® and R" are as defined above; 

-CXZIONR^R", wherein R^ and R* are as defined above; 

D' is situated in the ortho, meta or para position (preferably D is situated in the ortho or meta 

position) and represents hydrogen, alkyl, acyl, aryl, alkylaryl, halogen, -CN, -NO2, 

-NR^R^, wherein R^ and R^ are as defined above; 

-OR^, wherein R^ is as defined above; 

-QS02R^, wherein R^ is as defined above; 

D' ' is situated in the ortho, meta or para position and represents 

hydrogm, alkyl, acyl, aryl, alkylaryl, halogen, -CN, -NO2, -NR^^ wherein R^ and 
b 

R are as defined above; 

f f 
-OR, wherein R is as defined above, 

-OSO2R**, wherein R^ is as defined above 

and T represents O, S or NR^ wherein R^ represents alkyl or alkylaryl; 

wherein the term "aryl" denotes a substituted or unsubstituted phenyl, furyl, thienyl or pyridyl 

group, or a fixsed ring system of any of these groups; 

wherein the term "alkyl" denotes a straight or branched, substituted or unsubstituted alkyl 
group having from 1 to 6 carbon atoms or a substituted or unsubstituted cycloalkyl having 
from 3 to 6 carbon atoms and wherein the term "substituted " denotes substitution by one or 
more alkyl, alkoxy, halogen, thiol, nitro, hydroxy, acyl, aryl or cyano groups or an amino 
group optionally substituted by one or two alkyl groups: 
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with a first proviso that when D is CH3S(0)20 and D' is H and T is 0 and n=2 and A 
is a group CH2CH(SCH2CH2Ph)COR'' in which the phenyl is substituted in the 4 position by 
OH , CI or F and in which represents OH, or a protecting group for a carboxylic hydroxy 
group including a ethoxy or benzyloxy then is not H; and 

a second proviso that when m is 1 and D is CH3S(0)20 and D' is H and T is O, S or 
NR and wherein R represents a H, a Ci^alkyl group or a phenyl Ci.6alkyl group and n=2 and 
A is a group CH2CH(OC2H5)COR* in which R^ represents OH, or a protecting group for a 
carboxylic hydroxy group including a Ci^alkoxy group or benzyloxy then D' ' is not H. 

Preferably mis 1. 

Preferably D is situated in the para position. 
Preferably D' is situated in the ortho or meta position. 

Further values of T , D and A in contqjounds of Formula I now follow. It will be 
understood that such values may be used where appropriate with any of the definitions, claims 
or embodiments defined hereinbefore or hereinafter. 

In a first group of con:5)ounds of fomrula I, T is O. 

In a second group of conqjounds of formula I, T is S. 

In a third group of confounds of formula I T is NH. 
In a fourth group of compounds of formula I, A is a group CH2CH(R0CO2H in which R^ 
represents arylethylthio in which the aryl is optionally substituted by one or more of the 
following, Ci-ealkyl, Ci-ealkoxy, halo, cyano or an amino group optionally substituted by one 
or two alkyl groups. 

In a fifth group of coii5)Oimds of formula I, m is 1 and D is methanesulphonyloxy. 

In a sixth group of conf^^ounds of formula I, A represents a group of formula 
CH2-CH (C02H)-S(0)p-(CH2)q-Ar wherein p is 0, 1 or 2; q is 1, 2, 3 or 4; and 
Ar is phenyl or thienyl each of which is optionally substituted by one or more hydroxy, Ci. 
ealkyl, Ci^alkoxy, halogen, cyano or an amino group optionally substituted by one or two 
alkyl groups. 

In another aspect the present invention provides a conqpound of formula lA 
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T - [CHJ 



D 



lA 



or a pharmaceutically acceptable salt thereof ia which 

D represents Ci-ealkylsulfonyloxy, aroyl, benzyl or a Ci-ealkyl group; 

T represents O, S or NR* wherein represents alkyl or alkylaryl; 

nis 1,2 or 3; 

p is 0, 1 or 2; 

q is 1 or 2; and 

Ar is phenyl or thienyl each of which is optionally substituted by hydroxy, Ci^alkyl, Ci. 
ealkoxy, halo, cyano or an amino group optionally substituted by one or two alkyl groups and 
wherein the group contaioing the carboxylic acid group is attached to the phenyl ring meta or 
para to the group (CU^n-T- . 

In a particular group of conapoimds of formula IA n is 2. 

In a particular group of conponnds of fonnula IA T is O. 

Li a particular group of conipounds of fonnula IA D is CH3SO2O, particularly in the 
para position to T 

It wiQ be {^predated by those skilled in the art the confounds of formula I contain an 
optically active centre and therefore can exist as enantionoers which can be separated as 
described later. It is expected that most, if not aU, of the activity of the confounds of formula 
I resides in one enantiomer: either the S or the R enantiomer or the (+) or the (-) enantiomer. 
The enantiom^s which are more active in the assays which are described later are preferred 
forms of the present invention. It wiU be und^stood that the present invention includes aU 
mixtures of this active enantionn^ with the other enantionoer, for example the racemic 
mixture, which is a useful intermediate for the active enantiomer. 

The active ©aantiomers may be isolated by separation of racemate for example by 
fractional crystallization, resolution or HPLC on a chiral column (for example a Chiralpak™ 
AD 250x50 column). Alternatively the active enantiomers may be made by chiral synthesis 
from chiral starting materials under conditions which will not cause racemisation or 
epimerisation, or by derivatisation with a chiral reagent. 
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The following definitions shall apply throughout the specification and the appended 
claims with regard to the group A. 

Unless otherwise stated or indicated, the term "alkyl" denotes a straight or branched, 
substituted or uosubstituted aDcyl group having from 1 to 6 carbon atonos or a cyclic alkyl 
having from 3 to 6 carbon atoms. The term "lower alkyl" dmotes a straight or branched, 
substituted or unsubstituted alkyl group having from 1 to 3 carbon atoms or a cyclic alkyl 
havmg 3 carbon atoms. Exanq)les of said alkyl and lower alkyl include methyl, ethyl, n- 
propyl, isopropyl, n-butyl, iso-butyl, sec-butyl, t-butyl and straight- and branched-chain pentyl 
and hexyl as well as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyL 

Unless otherwise stated or indicated, the term "alkoxy" denotes a group 0-aIkyl, 
wherein alkyl is as defined above. 

Unless otherwise stated or indicated, the term 'Tialogen" shall mean fluorine, chlorine, 
bromine or iodine. 

Unless otherwise stated or indicated, the tenn "aryl" denotes a substituted or 
unsubstituted phenyl, furyl, thienyl or pyridyl group, or a fused ring system of any of these 
groups, such as naphthyl. Preferably aryl is a substituted or unsubstituted phenyL 

Unless othCTwise stated or indicated, the term "substituted " denotes an alkyl or an aryl 
group as defined above which is substituted by one or more alkyl, alkoxy, halogen, amino, 
thiol, nitro, hydroxy, acyl, aryl or cyano groups. 

Unless otherwise stated or indicated, the term "alkylaryl" denotes a 

(C )^ aryl 

wherein n is an mteger 1 to 6 and ^ and are the same or different and each represents 
hydrogen or an alkyl or aryl groiq) as defined above. 

Unless otherwise stated or indicated, the term "acyl" dmotes a group 
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wherein r' is hydrogen, alkyl, aryl and alkylaryl as defined above. 

Unless otherwise stated or indicated, the terms "alkenyl" and "alkynyr denote a 
straight or branched, substituted or uasubstituted unsaturated hydrocarbon group haviag one 
or more double or triple bonds and having a maximum of 6 carbon atoms, preferably 3 carbon 
atoms. 

Unless otherwise stated or indicated the term '"protective group" (bF) denotes a 

protecting group as described in the standard text 'Trotecting groups in Organic Synthesis", 
2nd Edition (1991) by Greene and Wuts. The protective group may also be a polymer resin 
such as Wang resin or 2-chlorotrityl chloride resin. 
"Aroyl" means phenyl-(CO)- . 

Tbe term '^odrug " as used in this specification xacludes derivatives of the carboxylic 
acid group which are converted in a TnaTnTnal, particularly a human, into tbe carboxylic acid 
group or a salt or conjugate thereof. The term 'prodrug " also includes derivatives of the 
hydroxy substituent (when represents hydroxy) which are converted in a manmnfll ^ 
particularly a human, into the hydroxy group or a salt or conjugate thereof. It should be 
understood that, whilst not being bound by theory, it is believed that most of the activity 
associated with the prodrugs arises from the activity of the confound of formula I into which 
the prodrugs are converted. Prodrugs can be prepared by routiue methodology well within the 
capabilities of someone skilled in the art Various prodrugs of carboxy and hydroxy are 
known in the art For exan^les of such prodrug derivatives, see: 

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology. 42: 309-396, edited by K. Widder, et al (Academic Press, 1985); 

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 
H. Bundgaard, Chapter 5 'Design and Application of Prodrugs", by H. Bundgaard 

p. 113- 19 1(1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8: 1-38 (1992); 

d) H. Bundgaard, et al. Journal of Pharmaceutical Sciences, 77:285 (1988); and 

e) N. Kakeya, et al, Chem Pharm Bull, 32:692 (1984). 

The above documents a to e are hereiu incorporated by reference. 

In vivo cleavable esters are just one type of prodrug of the parent molecule. An in vivo 
hydrolysable (or cleavable) ester of a conpound of the formula (I) that contains a carboxy or 
a hydroxy group is, for exaii5)le, a pharmaceuticaUy acceptable ester which is hydrolysed in 
the human or animal body to produce the parent acid or alcohol. Suitable phannaceutically 
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acceptable esters for carboxy include Ci-ealkoxymethyl esters, for exanq^le, inethoxymethyl; 
Ci-galkanoyloxymethyl esters, for example, pivaloyloxymethyl; phthalidyl esters; 
Cs-scycloalkoxycarbonyloxyCi^alkyl esters, for exanqjle, l-cyclohexyl-carbonyloxyethyl; 
l,3-dioxolen-2-onylmethyl esters, for example, 5-methyl-l,3- 
dioxoleii-2-ODlymethyl; and Ci-ealkoxycarbonyloxyethyl esters, for example, 

1- methoxycarbonyloxyethyl; and may be formed at any carboxy group in the coiqpounds of 
this invention. An in vivo hydrolysable (or cleavable) ester of a conq)oiind of the fonnula (I) 
that contains a hydroxy group includes inorganic esters such as phosphate esters (iachiding 
phosphoramidic cyclic esters) and a-acyloxyalkyl ethers and related con^^ounds which as a 
result of the m vivo hydrolysis of the ester breakdown to give the parent hydroxy group/s. 
Examples of a-acyloxyalkyl ethers include acetoxymetiboxy and 

2,2-dimethylpropionyloxy-methoxy, A selection of in vivo hydrolysable ester formiug groups 
for hydroxy mclude alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and 
phenylacetyl, alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and 
7/-(diaIkylaminoethyl)-iV-a]kylcarbamoyl (to give carbamates), dialkylaminoacetyl and 
carboxyacetyl. Examples of substituents on benzoyl include morpholiuo and piperaziQO linked 
from a riQg nitrogen atom via a methylene group to the 3- or 4- position of the benzoyl ring. 

The con5)Ounds of formula I have activity as medicaments, ia particular the 
con5)Ounds of formula I are agonists of PPARa and PPARy . 

Specific compounds of the iuvention are one or more of the following: 

2- [(4-cyanobenzyl)tMo]-3-[4-(2-{4-[(niethylsulfonyl)oxy]phenoxy}ethyl)-phenyl]propa^^ 
acid; 

2- ({2-[4-(dimethylamino)phenyl]ethyl}thio)-3-[4-(2-{4-[(methylsulfo 
ethyl)phenyl]propanoic acid; 

3- [4-(2-{4-[(methylsulfbnyl)oxy]phenoxy }ethyl)phenyl]-2-{ [2-(2-thiaiyl)ethyl]thio }- 
propanoic acid; 

2-{[2-(2-fluorophenyl)ethyl]thio}-3-[4-(2-{4-[(methylsulfony5oxy]phen^ 
propanoic acid; 

2-{ [2-(3-methoxyphenyl)ethyr|thio }-3-[4-(2-{4-[(methylsulfonyl)oxy]phenoxy }• 
etbyl)phenyl]propanoic acid; 

2-{[2-(4-hydroxyphenyl)ethyl]sulfmyl}-3*[4<2-{4-[(n3ethylsuW^ 
ethyl)phenyripropanoic acid; 
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3-{4-[2-(4-beBzoylphenoxy)ethyl]phenyl}-2-{[2-(4-hydroxyphenyl)et^^^ 
acid; 

me%12-({2-[4-(beiizyloxy)phenyl]etliyl}tMo)-3-{4-[2-(2-propylphen^ 
propanoate; 

2-{[2-(4-hydroxyphenyl)eiiiyl]tMo}-3-{4-[2-(2-propylphenox^^ 

2- {[2-(4-hydroxyphenyl)ethyl]thio}-3-[3-(2-{4-[(methyls^^ 
ethyl)phenyl]propanoic acid; 

3- {4-[2-(2-benzyl-4-iiiethanesidfonyloxyphenoxy)ethyl]phenyl^ 
ethylsulfanyllpropionic acid; and 
2-[2-(4-tert-butoxy-phenyl)etihiylsulfanyg-3-{4-[2-(4-i^ 
phenyl}propioiiic acid 

and pharmaceutically acceptable salts thereof. 

It will also be understood that certain conopoiinds of the present invention may exist in 
solvated, for example hydrated, as well as unsolvated forms. It is to be understood that the 
present invention enconpasses all such solvated forms. Certain compounds of the present 
invention may exist as tautomers. It is to be understood that the present invention 
enconq)asses aU such tautomers. 
Methods of preparation 

The conq)ounds of the invention may be prepared as described in the Examples and 
analogous methods thereto known to persons skilled in the art. In particular methods disclosed 
in WO 99/62871 and analogous methods thereto may be used. However, the invention is not 
limited to these methods, the conpounds may also be prepared as described for structurally 
related confounds in the prior art. The reactions can be carried out according to standard 
procedures or as described in the experimental section. 

Compounds of formula I naay be prepared by reacting a compound of formula n 




D' 

il 



in which D, m, D' and T are as previously defined with a con:5)ound of formula HI 
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III 

in which n, A and D" are as previously defined and X is a leaving group for exanople halo or 
methanesulphonyloxy at a tenqjerature in the range of 0-150°C optionaUy on the presence of 
an inert sovent Optionally protection and deprotection steps known to those skilled m the art 
may be used as as necessary. 

Con^wunds of formula I in which T is O may be prepared by reacting a conpound of 
formula IV 




D" 

IV 

in which D, m and D' are as previously defined with a confound of formula V 




V 

in which n, A and D" are as previously defined using Mitsonobu conditions known to those 
skilled in the art for example iu the presrace of a coupling agent, for example 
cyanomethylenetri-N-butylphosphorane. 

Conc5)Ounds of formula lA may be prepared by reacting a compound of formula IB 
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in which D, T, n, p, q and Ar are as previously defined and R represents a protecting group 
for a carboxylic hydroxy group as described in the standard text "Protective Groups in 
Organic Synthesis", 3rd Edition (1999) by Greene and Wuts, with a de-protecting agent. The 
protecting group noay also be a resiu, such as Wang resin or 2-chlorotrityl chloride resin. 
Protecting groups naay be removed in accordance to techniques which are well known to 
those skilled in the art. One such protecting group is where represents a Ci^alkoxy group 
for example methoxy or ethoxy or an arylalkoxy group eg benzyloxy, such that COR"* 
represents an ester. Such esters can be reacted with a de-protecting agent e.g. a hydrolysing 
agent, for exancple lithium hy<froxide in a mixture of THF and water, at a temperature in the 
range of 0-100°C to give con?)ounds of formula I. 

Conpounds of formula U, m, IV, and V may be prepared by methods known to 
those skilled in the art see for exan^ple WO 99/62871 herein mcoiporated by reference. 

The compounds of the invention may be isolated from their reaction mixtures using 
conventional techniques. 

Persons skilled in die art wiU appreciate that, in order to obtain compounds of the 
invention in an altemative and in some occasions, more convenient manner, the individual 
process steps mentioned hereinbefore may be performed in different order, and/or the 
individual reactions may be performed at different stage in the overall route (i.e. chemical 
transformations may be performed upon different intermediates to those associated 
hereinbefore with a particular reaction). 

The expression "inert solvent" refers to a solvent that does not react with the starting 
materials, reagents, intermediates or products in a noamier which adversely affects the yield of 
the desired product. 
Pharmaceutical preparations 

The coiqpounds of the invention will nonnally be adnorinistered via the oral, parenteral, 
intravenous, intramuscular, subcutaneous or in other injectable ways, buccal, rectal, vaginal, 
transdermal and/or nasal route and/or via rohalation, in the form of pharmaceutical 
preparations comprising the active ingredient either as a free acid, or a pharmaceutical 
acceptable organic or inorganic base addition salt, in a pharmaceutically acceptable dosage 
form. Depending upon the disorder and patient to be treated and the route of administration, 
the compositions may be administered at varying doses. 

Suitable daily doses of the coiiq)Ounds of the invention in ther^eutical treatment of 
hunaans are about 0.0001-100 nag/kg body weight, preferably 0.001-10 nag/kg body weight. 
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Oral formulations are preferred particularly tablets or capsules which may be 
formulated by methods known to those skilled in the art to provide doses of the active 
confound in the range of O.Smg to SOOmg for example 1 mg, 3 mg, 5 mg, 10 mg, 25n:^g, 
SOmg, lOOmg and 250mg. 

According to a further aspect of the invention there is thus provided a pharmaceutical 
formulation racluding any of the con^unds of the invention, or pharmaceutically acceptable 
derivatives thereof, in admixture with pharmaceutically acceptable adjuvants, diluents and/or 
carriers. 

i Pharmacological properties 

The present confounds of formula (I) are useful for the prophylaxis and/or treatment 
of clinical conditions associated with inherent or induced reduced sensitivity to insulin 
(insulin resistance) and associated jDoietabolic disorders (also known as metabolic syndrome). 
Tliese clinical conditions will include, but will not be limited to, general obesity, abdominal 
obesity, arterial hypertension, hyperinsulinaemia, hyperglycaendia, type 2 diabetes and the 
dyslipidaemia characteristically appearing with insulin resistance. This dyslipidaenoia, also 
known as the atherogenic lipoprotein profile, is characterised by moderately elevated non- 
esterified fatty acids, elevated very low density lipoprotein (VLDL) triglyceride rich particles, 
high Apo B levels, low high density lipoprotein (HDL) levels associated with low apoAI 
particle levels and high Apo B levels in the presence of small, dense, low density lipoproteins 
(LDL) particles, phenotype B. 

The compounds of the present invention are expected to be useful in treating patients 
with combined or mixed hyperlipidemias or various degrees of hypertriglyceridemias and 
postprandial dyslipidemia with or without other manifestations of the metabolic syndrome. 

Treatment with the present conqjounds is e3q)ected to lower the cardiovascular 
morbidity and mortality associated with atherosclerosis due to their antidyslipidaemic as well 
as antiinflammatory properties. The cardiovascular disease conditions include macro- 
angiopathies of various internal organs causing myocardial infarction, congestive heart 
failure, cerebrovascular disease and peripheral arterial iasufficiency of the lower extremities. 
Because of their insulin sensitizing effect the confounds of fonnula I are also expected to 
prevent or delay the development of type 2 diabetes from the metabolic syndrome and 
diabetes of pregnancy. Therefore the development of long-term con5)lications associated with 
chronic hyperglycaemia in diabetes mellitus such as the micro-aagiopafhies causing renal 
disease, retinal damage and peripheral vascular disease of the lower limbs are e3q)ected to be 
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delayed. Furthermore the conqjounds may be useful in treatment of various conditions outside 
the cardiovascular system whether or not associated with insulin resistance, like polycystic 
ovarian syndrome, obesity, cancer and states of inflammatory disease including 
neurodegenerative disorders such as rmld cognitive impairment, Alzheimer's disease, 
Parkinson's disease and multiple scl^sis. 

The compounds of ihe present invention are expected to be useful in controlling 
glucose levels in patients suffering from type 2 diabetes. 

The present invention provides a method of treating or preventing dyslipidenwas, the 
insulin resistance syndrome and/or metabolic disorders (as defined above) conqprising the 
administration of a conogpound of formula I to a mammal (particularly a human) in need 
thereof. 

The present invention provides a method of treating or preventing type 2 diabetes 
con^HisiDg the administration of an effective amount of a conqKDund of fonnula I to a 
mammal (particularly a human) in need th^eof. 

In a furthi^ aspect the present invention provides the use of a confound of formula I 
as a medicament. 

In a further aspect the present invention provides the use of a coii5)Ound of formula I 
in the manufacture of a medicament for the treatment of insulin resistance and/or metabohc 
disorders. 

Combination Therapy 

The compounds of the invention may be combined with other therapeutic agents that 
are useful in the treatroent of disorders associated with the development and progress of 
atherosclerosis such as hypertension, hyperUpidaemias, dyslipidaemias, diabetes and obesity. 
The conpounds of the invention may be combined with another therapeutic agent that 
decreases the ratio of LDL:HDL or an agent that causes a decrease in circulating levels of 
LDL-cholesteroL In patients with diabetes mellitus the confounds of the invention may also 
be combined with therapeutic agents used to treat conf)lications related to micro- 
angiopathies. 

The con:5)ounds of the invention may be used alongside other therapies for the 
treatment of metabolic syndrome or type 2 diabetes and its associated con^lications, these 
include biguanide drugs, for example metformin, phenformin and buformin, insulin 
(synthetic insulin analogues, amylin) and oral antihyperglycemics (these are divided into 
prandial glucose regulators and alpha-ghicosidase inhibitors). An example of an alpha- 
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glucosidase inhibitor is acarbose or voglibose or miglitoL An example of a prandial gliacose 
regulator is repaglinide or nateglinide. 

In another aspect of the invention, the compound of formula I, or a pharmaceuticaUy 
acceptable salt thereof, may be administered in association with a PPAR modulating agent. 
PPAR modulating agents include but are not limited to a PPAR alpha and/or gamma and/or 
delta agonist, or pharmaceuticaUy acceptable salts, solvates, solvates of such salts or prodrugs 
thereof. Suitable PPAR alpha and/or gamnoa agonists, pharmaceuticaUy acceptable salts, 
solvates, solvates of such salts or prodrugs thereof are weU known in the art. These include 
the con5)ounds described in WO 01/12187, WO 01/12612, WO 99/62870, WO 99/62872, 
WO 99/62871, WO 98/57941, WO 01/40170, WO 04/000790, WO 04/000295, WO 
04/000294, WO 03/051822. WO 03/051821, WO 02/096863, WO 03/051826, WO 
02/085844, WO 01/040172, J Med Chemi, 1996, 39, 665, Expert Opinion on Therapeutic 
Patents, 10 (5), 623-634 (in particular the con5)Ounds described m the patent appUcations 
Usted on page 634) and J Med Chen^, 2000, 43, 527 which are aU incorporated herein by 
reference. Particularly a PPAR alpha and/or gamma and/or delta agonist refers to muraglitazar 
(BMS 298585), rivoghtazone (CS-011), netoglitazone (MCC-555), balaghtazone (DRF-2593, 
NN-2344), clofibrate, fenofibrate, bezafibrate, gemfibrozil , ciprofibrate, pioglitazone, 
rosigUtazone, AVE-0847, AVE-8134, CLX-0921, DRF-10945, DRF-4832, LY-518674, LY- 
818, LY-929, 641597, GW-590735,GW-677954,GW^501516, MBX-102, ONO-5129, 
KRP-101, R-483 (BM131258), TAK-559 or TAK-654. Particularly a PPAR alpha and/or 
gamma and/or delta agonist refers to tesaglitazar ((S)-2-ethoxy-3-[4-(2-{4-methanesulphonyl- 
oxyphenyl}ethoxy)phenyl]propanoic acid) and pharmaceuticaUy acceptable salts thereof. 

In addition the combiaation of the invention may be used in conjunction with a 
sulfonylurea for example: glimepiride, glibenclamide (glyburide), gUclazide, glipizide, 
gliquidone, chloropropamide, tolbutamide, acetohexamide, glycopyraniide, carbutamide, 
ghbonuride, glisoxepid, glybuthiazole, glibuzole, glyhexamide, glymidiae, glypinamide, 
phenbutamide, tolcylandde and tolazamide. Preferably the sulfonylurea is glimq)iride or 
glibenclamide (glyburide). More preferably the sulfonylurea is glimepiride. Therefore the 
present invention includes administration of a compound of the present invention in 
conjunction with one, two or more existing therapies described in this paragraph Tbe doses of 
the other existing therapies for the treatment of type 2 diabetes and its associated 
con[5)Ucations wiU be those known in the art and approved for use by regulatory bodies for 
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example the EDA and may be found in the Orange Book published by the EDA. Alternatively 
smaller doses may be used as a result of the benefits derived from the combinatioiL 
The present invention also includes a coirpound of the present invention in 
combination with a cholesterol-lowering agent. The cholesterol-lowering agents referred to in 
this application include but are not limited to inhibitors of HMG-CoA reductase (3-hydroxy- 
3-methylglutaryl coenzyme A reductase). Suitably the HMG-CoA reductase inhibitor is a 
statin selected from the group consisting of atorvastatin, bervastatin, cerivastatin, dalvastatin, 
fluvastatin, itavastatin, lovastatin, mevastatin, nicostatin, nivastatin, pravastatin and 
simvastatin, or a pharmaceutically acceptable salt, especially sodium or calciuno, or a solvate 
thereof, or a solvate of such a salt. A particular statin is atorvastatin, or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof. A more particular statin is 
atorvastatin calcium salt. A particularly preferred statin is, however, a con5)Ound with the 
chemical name (B)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(metliylsulfonyl)-amino]- 
pyrimidm-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid, [also known as (E)-7-[4-(4- 
fluorophenyl)-6-isopropyl-2-[A^-methyl-Ar-(methylsulfonyl)-amino]^ 

3,5-dihydroxyhept-6-enoic acid ] or a pharmaceutically acceptable salt or solvate thereof, or a 
solvate of such a salt. The con5)ound (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl- 
(methylsulfonyl)-amino]-pyriinidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-m^ acid, and its 
calcium and sodium salts are disclosed in European Patent Application, Publication No. EP- 
A-0521471, and in Bioorganic and Medicinal Chemistry, (1997), 5(2), 437-444. This latter 
statin is now known under its generic name rosuvastatin. 

In the present application, the term "cholesterol-towering agent" also includes 
chemical modifications of the EMG-CoA reductase inhibitors, such as esters, prodrugs and 
metabolites, whether active or inactive. 

The present invention also includes a conqpound of the present invention in 
combination with an inhibitor of the ileal bile acid transport system (IBAT inhibitor). 

Suitable confounds possessing IBAT inhibitory activity have been described, see for 
instance the compounds described in WO 93/16055, WO 94/18183, WO 94/18184, WO 
96/05188, WO 96/08484, WO 96/16051, WO 97/33882, WO 98/07449, WO 98/03818, WO 
98/38182, WO 99/32478, WO 99/35135, WO 98/40375, WO 99/35153, WO 99/64409, WO 
99/64410, WO 00/01687, WO 00/47568, WO 00/61568, WO 00/62810, WO 01/68906, DE 
19825804, WO 00/38725, WO 00/38726, WO 00/38727, WO 00/38728, WO 00/38729, WO 
01/68906, WO 01/66533, WO 02/32428, WO 02/50051, EP 864 582, EP489423, EP549967, 
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EP573848, EP624593, EP624594, EP624595 and EP624596 and the contents of these patent 
applications are iacorporated herein by reference. 

Particular classes of IBAT inhibitors suitable for use in the present hivention are 
benzothiepines, and the confounds described in the clainas, particularly claim 1, of W6 
00/01687, WO 96/08484 and WO 97/33882 are incorporated herein by reference. Other 
suitable classes of IBAT inhibitors are the l,2-benzothia2epines, l,4-benzothia2epines and 
1,5-benzothiazepines. A further suitable class of IBAT inhibitors is the 1,2,5- 
benzothiadiazepines. 

One particular suitable conopound possessing IBAT inhibitory activity is (3i?,52?)-3- 
butyl-3-ethyl-l,l-dioxido-5-phrayl-2,3,4,5-tetrahydro-l,4-benzolhiazepin-8-yl^ 
glucopyranosiduronic acid (EP 864 582). Oflier suitable IBAT inhibitors include one of: 

According to an additional further aspect of the present invention there is provided a 
combination treatment comprising the administration of an effective amount of a conq)ound 
of the forroula I, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof, optionally together with a pharmaceutically acceptable diluent or carrier, 
with the simultaneous, sequential or separate administration one or more of the following 
agents selected fronx 

a CETP (cholesteryl ester transfer protein) inhibitor, for example those referenced and 
described in WO 00/38725 page 7 line 22 - page 10, line 17 which are incorporated herein by 
reference; 

a cholesterol absorption antagonist for example azetidinones such as SCH 58235 and those 
described in US 5,767,115 which are incorporated herein by reference; 
a MTP (microsomal transfer protein) inhibitor for exarq)le those described in Science, 282, 
751-54, 1998 which are incorporated herein by reference; 

a nicotinic acid derivative, including slow release and combination products, for exanple, 
nicotinic acid (niacin), acipimox and niceritrol; 
a phytosterol con^qwund for example stanols; 
probucol; 

an anti-obesity concpound for example orlistat (EP 129,748) and sibutramine (GB 2,184,122 
and US 4,929,629); 

an antihypertensive compound for exanople an angiotensin converting enzyme (ACE) 
mhibitor, an angiotensin n recq)tor antagonist, an andrenergic blocker, an alpha andrenergic 
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blocker, a beta andrenergic blocker, a roixed alpha/beta andreriergic blocker, an andrenergic 
istiinulant, calcium channel blocker, an AT-1 blocker, a saluretic, a diuretic or a vasodilator; 
a CBl antagonist or inverse agonist for example as described in WOOl/70700 and EP 65635 ; 
a Melanin concentratiug hormone (MCH) antagonist; 
a PDK mhibitor; or 

:modulators of nuclear receptors for exan5)le LXR, EXR, RXR, and RORalpha; 
or a phannaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, 
optionally together with a phannaceutically acceptable diluent or carrier to a warm-blooded 
animal, such as man in need of such therapeutic treatment 

Particular ACE inhibitors or phannaceutically acceptable salts, solvates, solvate of 
such salts or a prodrugs thi^eof, including active metabolites, which can be used in 
combination with a compound of formula I include but are not limited to, the following 
compounds: alacepril, alatriopril, altiopril calcium, ancovenin, benazepril, benazepril 
hydrochloride, benazeprilat, benzoylcaptopril, captopril, captopril-cysteine, captopril- 
glutafhione, ceranapril, ceranopril, ceronapril, cilazapril, cilazaprilat, delapril, delapril-diacid, 
enalapril, enalaprilat, enapril, epicaptopril, foroxymithine, fosfenopril, fosenopril, fosenopril 
sodium, fosinopril, fosinopril sodium, fosinoprilat, fosinoprilic acid, glycopril, hemorphin-4, 
idrapril, imidapril, indolapril, indolaprilat, libenzapril, lisinopril, lyciumin A, lyciumin B, 
mixanpril, moexipril, moexiprilat, moveltipril, muracein A, muracein B, muracein C, 
pentopril, perindopril, perindoprilat, pivalopril, pivopril, quinapril, quinapril hydrochloride, 
quinaprilat, ramipril, ramiprilat, spirapril, spirapril hydrochloride, spiraprilat, spiropril, 
spiropril hydrochloride, temocapril, temocapril hydrochloride, teprotide, trandolapril, 
trandolaprilat, utibapril, zabicipril, zabiciprilat, zofenopril and zofenopiilat. Preferred ACE 
inhibitors for use in the present invention are ramipril, ranaiprilat, lisinopril, enalapril and 
enalaprilat More preferred ACE inhibitors for uses in the present invention are ramipril and 
ranodprilat 

Preferred angiotensin II antagonists, phannaceutically acceptable salts, solvates, 
solvate of such salts or a prodrugs thereof for use in combination with a compound of formula 
I include, but are not limited to, conq)Ounds: candesartan, candesartan cilexetil, losartan, 
valsartan, irbesartan, tasosartan, telmisartan and eprosartan. Particularly preferred angiotensin 
n antagonists or phannaceutically acceptable derivatives thereof for use in the present 
invention are candesartan and candesartan cilexetiL 
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Therefore in an additional feature of the invention, there is provided a method for for 
the treatment of type 2 diabetes and its associated complications ia a warm-blooded animal, 
such as man, in need of such treatment which comprises administering to said animal an 
effective amount of a compound of formula I, or a pharmaceutically acceptable salt, solvate, 
solvate of such a salt or a prodrug thereof in simultaneous, sequential or separate 
administration with an effective amount of one the other corq)Ounds described in this 
combination section, or a pharmaceutically accq)table salt, solvate, solvate of such a salt or a 
prodrug thereof. 

Therefore iu an additional feature of the invention, there is provided a mediod of 
treating hyperlipidemic conditions in a warm-blooded aimial, such as man, in need of such 
treatment which conpises admkdstering to said animal an effective amount of a conq)Ound 
of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof in simultaneous, sequential or separate administration with an effective amount of one 
the other conqjounds described iu this combination section or a pharmaceutically acceptable 
salt, solvate, solvate of such a salt or a prodrug thereof 

Accordiug to a farther aspect of the invention there is provided a pharmaceutical 
composition which conprises a conpoimd of formula I, or a pharmaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof, and one of the other coii5)Ounds described 
in this combination section or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof, in association with a pharmaceutically acceptable diluent or carrier. 

According to a further aspect of the present invention there is provided a kit 
coicprising a compound of foimula I, or a pharmaceutically acceptable salt, solvate, solvate of 
such a salt or a prodrug thereof, and one of the other coiiq)Ounds described in this 
combination section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof 

Accordiug to a further aspect of the present invention there is provided a kit 
coiiq)rising: 

a) a confound of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof, ia a first unit dosage fomu 

b) one of the other conqraunds described in this combination section or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof; in a second unit dosage 
form; and 

c) contaiaer means for containing said first and second dosage forms. 
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Accordiag to a fiirther aspect of tbe present invention tibere is provided a kit 
comprising: 

a) a con[q)Oiind of formula I, or a phannaceutically accq)table salt, solvate, solvate of such a 
salt or a prodrug thereof, together with a phannaceutically acceptahle diluent or carrier, in a 
first unit dosage form; 

b) one of the other con:5)Ounds described in this combination section or a phannaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in a second unit dosage 
form; and 

c) container means for containing said first and second dosage forms. 

Accordiag to another feature of th& invention there is provided the use of a conq)ound 
of the foixoula I, or a phannaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof, and one of the other coii5)ounds described in this corabination section, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in the 
noanufacture of a medicament for use in the the treatment of metabohc syndrome or type 2 
diabetes and its associated coirq)hcations in a warm-blooded animal, such as man. 

According to another feature of the invention there is provided the use of a coii5)Ound 
of the formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof, and one of the other compounds described in this combination section, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in the 
manufacture of a medicament for use iu the treatment of hyperlipidaemic conditions in a 
warmeblooded animal, such as n^n. 

According to a further aspect of the present invention there is provided a combiuation 
treatnoent conqnisiag the administration of an effective amount of a con^und of the formula 
I, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, 
optionally together with a pharmaceutically acceptable diluent or carrier, with the 
simultaneous, sequential or separate administration of an effective amount of one of tbe other 
compounds described in this combiuation section, or a pharmaceutically acc^table salt, 
solvate, solvate of such a salt or a prodrug thereof, optionally together with a 
pharmaceutically acceptable diluent or carrier to a wanurblooded animal, such as man in need 
of such therapeutic treatment. 
Exanciples 

NMR and ^^C NMR noeasurements were performed on a Varian Mercury 300 or 
Varian UNITY phis 400, 500 or 600 spectrometers, operating at frequencies of 300, 400, 
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500 and 600 MHz, respectively, and at ^^C frequencies of 75, 100, 125 and 150 MHz, 
respectively. Measurements were made on the delta scale (5). 

Unless otherwise stated, chemical shifts are given in ppm with the solvent as iatemal 
standard. 
5 Abbreviations 





dimethyl sulfoxide 


ritUAc 


ethyl acetate 




N, i\r-dimethylibrmamide 


Irlr 


tetrahydrofiiran 


10 MeCN 


acetonitrile 


MeOH 


methanol 


TFA 


trifluoroacetic acid 


NH4OAC 


ammonium acetate 


t 


triplet 


15 S 


singlet 


d 


doublet 


q 


quartet 


m 


multiplet 


bs 


broad singlet 



20 Starting Materials and Intermediates 

Compound A. 5-(4-Cyanobenzyl) eihaneMoate 

To a stirred solution of 4-(hromon3ethyl)benzonitrile (4.00 mmol, 784 n^) and thioacetic acid 
(4.20 mmol, 320 mg) in MeOH (8 mL) was added dropwise triethylamine (4.20 mmol, 425 
mg). After cooling, the resulting solution was used in the next reaction step. 

25 Compoimd B. 5-{244-(]>imethylaniino)pheayl]ethyl} ethanethioate 

2-[4-(Dimethylamino)phenyl]ethanol (4.00 mmol, 661 mg) and triethylamiue (4.80 mmol, 
486 mg) were dissolved in DCM (15 noL) and cooled in an ice-bath Methanesulfonyl chloride 
(4.40 mmol, 504 mg) was added in portions and the ice-bath was removed. After 1.5 h water 
was added. The phases were separated. The organic phase was filtered througih MgS04 and 

30 evaporated to dryness. The crude mesylate was dissolved in MeOH (8 mL). To this solution 
was added triefliylamme (4.20 mmol, 425 mg) and thioacetic acid (4.20 nomol, 320 mg). After 
cooling, the resulting solution was used in the next reaction step. 
Compoimd C. 5-[2-(2-Tbienyl)ethyl] eflianefbioate 
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A solution of the title conqjound was prepared from 2-(2-thienyl)ethyl methanesulfonate 
using the procedure described for corq)ound A. 
Compound D. 5-[2-(2*fhioropheKiyl)ethyl] ethanethioate 

A solution of the title con5)ound was prepared from 2-(2-fluorophenyl)ethanol using the 

procedure described for compound B. 

Compound E. 542-(3-Methoxyp]ienyl)etbyl] efhanetMoate 

A solution of the title coii5)Ound was prepared from 2-(3-methoxyphenyl)ethanol using the 
procedure described for confound B. 
Compound F. 

Methyl 2-cldoro-3-[4-(2-{4-[(methyIsufonyl)oxy]phmoxy}ethyl)ph^ 

(i) Methvl2-chloro-3'r4-f2-hvdroxvethvl)phenyl1propanoate 

2-(4-AmiQophenyl)ethanol (llg, Slramol) and 32ml cone HCl was dissolved in acetone and 
cooled to 0°C. Sodiuoa nitrite (5.6g, Slmmol) in 20ml water was added dropwise. The 
tenperature was kept under 0°C. After one hour, methyl acrylate (70g, 808mmol) and Cul 
(1.6g, 8mmol) were added (<0°C). The reaction mixture was stirred at room tai5)erature 
overnight The solvent was evaporated and water was added. The water phase was extracted 
three tunes with EtOAc» the organic phases w^ pooled and washed with water, dried 
(MgS04) and evaporated under reduced pressure. The crude product was purified by flash 
chromatography using a 65:35 mixture of BtOAc and heptane as eluent. Further purification 
by prq)arative HPLC (using a gradient of CH3CN/ 5%CH3CN-waterphase containing 0. IM 
NH4OAC as eluent) gave 9.7g product (yield 49%) as an oil 

^HNMR ( 400MHz, CDCI3): 2.84 (t, 3H), 3.15 (dd, IH), 3.35 (dd, IH), 3.75 (s, 3H), 3.84 (t, 
3H),4.43(t, IH), 7.17 (d,4H) 

(n) Methyl 3-f4-{2-r4-fbenzyloxv')phenoxv1ethvl)phenylV2-chloropropanoate 
Triphenylphosphine (2.4g, 9mmol) was added to a solution of methyl 2-chloro-3-[4-(2- 
hydroxyethyI)phenyl]propanoate (2.1g, 8.5mmol) and 4-(benzyloxy)phenol (1.7g, 8mmol) in 
20ml toluene under nitrogen atmosphere. The sohition was wanned to 55®C and diisopropyl 
azodicarboxylate (1.8g, 9nHnol) was added. The reaction mixture was stirred at 55°C 
overnight. The mixture was allowed to cool and the solvent was evaporated under reduced 
pressure. The crude product was purified by flash chromatography using a 80:20 mixture of 
heptane and EtOAc as eluent to yield 2.28g of the desired product (yield 61%) as colourless 
crystals. 
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'HNMR (400MHz, CDCfe): 3.05 (t, 2H), 3.16 (dd, IH), 3.36 (dd, IH), 3.75 (s, 3H), 4.12 (t, 
2H), 4.45 (t, IH), 5.01 (s, 2H), 6.82 (m. 2H), 6.90 (m, 2H), 7.13-7.27 (m, 4H). 7.29- 7.47 (in, 
5H). 

(iii') Methvl 2-cliloro-3-(4-r2-f4-hydroxypheiioxv'>ethynpheiivllpropanoate 

Metbyl 3-(4-{2-[4-(benzyloxy)phenoxy]ethyl}phenyl)-2-cbloropiopaaoate (l.Og, 2.4iDniol) 

and dimethyl sulfide (0.9g, 14mmol) was dissolved in 60ml CH2CI2. Boron trifhioride 

etherate (2.0g, 14mmoQ was added droppwise to die stiired solution. The reaction mixture 

was stirrred for two days at room temperature. Another equivalent (0.4g, 2.87mmol) boron 

trifluoride etherate was added and the stirring was continued overnight. 

Wat^ was added. The phases were separated and the aqueous phase was extracted twice with 

CH2CI2. The organic phases were pooled, washed (water, brine), dried (Na2S04) and 

evaporated under reduced pressure. Further purification by preparative HPLC using a gradient 

of CH3CN/ 5% CHsCN-waterphase containing O.IM NH4OAC gave 0.55g of the desired 

product (yield 52%) as an oil. 

^HNMR (400MH2, CDCI3 ): 3.04 (t, 2H), 3.16 (dd, IH), 3.35 (dd, IH), 3.75 (s, 3H), 4.10 (t, 
2H), 4.40 (t, IH), 6.75 (m, 4H), 7.12-7.29 (m, 4H). 

(iv) Methvl 2-chloro-3-r4-(2-(4-rfmethvlsulfonvDoxv1phenoxylethvLphenynpropanoate 
Methyl 2-chloro-3-{4-[2-(4-hydroxyphenoxy)ethyl]phenyl}propanoate (334mg, LOmmol) 
and triethylamine (303mg, 3.0mmo^ was dissolved in 20ml dichloromethane and cooled to 
-20°C under nitrogen atmosphere. Methanesulfonyl chloride (1 14mg, l.Ommol) was added 
dropwise. The mixture was allowed to reach room ten5)erature. After 2 hours dichlonnethane 
was added, the mixture was washed (water, brine), dried (Na2S04) and evaporated under 
reduced pressure to yield 394mg pure product (yield 96%). 

^HNMR (400MHz, CDCI3): 3.02-3.11 (m,5H), 3.15 (dd, IH), 3.35 (dd,lH), 3.74 (s, 3H), 4.14 
(t, 2H), 4.44 (t, IH), 5.29 (s, 2H), 6.88 (d, 2H), 7.14-7.25 (m, 6H). 
Examples 
Example 1 

2-[(4-Cyanobeiug^l)tUo]-3-[4-(2-{4-[(methylsulfony 
phenyllpropanoic add 

The reaction was performed under an argon atmosphere. To 0.80 noL of a stirred solution of 
con5)ound A (0.40 nnnol) in MeOH was added sodium methane thiolate (0. 80 mmol, 56 mg) 
in MeOH (0.20 mL). After one hour of stirring, coiX5)ound F (0.48 mmol, 200 mg) id MeCN 
was added. After 16 h of stirring, the mixture was evaporated to dryness using a vacuum 
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centrifuge. The residual crude product was dissolved in 0.5 M LiOH solution (THF/water 7:1, 
0.50 mL) and stirred for 20 hours. After acidification with 12 M HCl (100 fiL) the stirring 
was continued for one hour. The crude product was filtered through a Teflon™ filter and 
purified using preparative HPLC (CS-column, gradient of 0.2 % TFA/MeCN) to give 24 mg 
5 of the title con5)Ound. ^H-NMR (400 MHz, CDOa): 2.80-2.88 (no, IH), 3.06 (t, J=6.9 Hz, 
2H), 3.10 (s, 3H), 3.10-3.18 (m, IH), 3.30 (t, J=7.7 Hz, IH), 3.77-3.93 (m, 2H), 4.15 (t, J=6.9 
Hz, 2H), 6.85-6.90 (ni, 2H), 7.00-7.06 (m, 2H), 7.14-7.20 (m, 4H), 7.33-7.38 (m, 2H), 7.50- 
7.55 (m, 2H) 
Example 2 

10 2-({244-(DimethyIaiKiino)phenyl]et]iyl}tM 
phenoxy}etliyI)phenyl]propanoic add 

The title conqiound (yield 6 mg) was prepared fi-om conqKDund B and F using the procedure 
described for example 1. ^H-NMR (400 MHz, CDCk): 2.70-2.96 (m, 5H), 2.90 (s, 6H), 3.05 
(t, J=7.0 Hz, 2H), 3.10 (s, 3H), 3.13-3.20 (m, 2H), 3.47-3.53 (m, 2H), 4. 12 (t, 1=7.0 Hz, 2H), 
15 6.66-6.72 (m, 2H), 6.83-6.89 (m, 2H), 7.00-7.05 (m, 2H), 7.13-7.20 (m, 4H) 
Example 3 

3-[4-(2.{4-[(MethylsulfonyI)oxylpheiioxy}ethyl)phenyl]-2-{[2-(2- 
thienyl)etliyl]tliio}propanoic add 

The title coropound (yield 3 mg) was prepared from con5)ound C and F using the procedure 
20 described for example 1. ^H-NMR (400 MHz, CDCI3): 2.85-3.00 (m, 4H), 3.02-3.13 (m, 6H), 
3.15-3.22 (m, IH), 3.50-3.56 (m, IH), 4.13 (t, J=7.0 Hz, 2H), 6.77-6.80 (m, IH), 6.84-6.87 
(m, 2H), 6.87-6.92 (m, IH), 7.10-7.13 (m, IH), 7.15-7.19 (m, 6 H) 
Example 4 

2-{[2-(2-nuorophenyl)eihyl]tMo}-3-[4-(2-{4-[(methyl5a^^ 
25 ethyl)phenyl]propa]ioic add 

The title con^pound (yield 2 mg) was prq)ared fix)m coD5)Oiind D and F using the procedure 
described for exanqple 1. *H-NMR (400 MHz, CDCls): 2.83-2.94 (m, 4H), 2.94-3.00 (m, IH), 
3.05 (t, J=7.1 Hz, 2H), 3.09 (s, 3H), 3.14-3.22 (m, IH), 3.51-3.57 (m, IH), 4.13 (t, J=7.1 Hz, 
2H), 6.83-6.88 (m, 2H), 6.96-7.02 (m, IH), 7.03-7.06 (m ,1H), 7.11-7.22 (m, 8 H) 
30 Example 5 

2-{[2-(3-Metfaoxyphenyl)ethyl]Mo}-344-(2-{4-[(me1hyIs^^ 
ethyl)phenyl]pTopanoic add 
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The title compound (yield 16 mg) was prepared from coii5>omid E and F using the procedure 
described for example 1. ^H-NMR (400 MHz, CDCI3): 1.99-2.19 (m, 5H), 2.30 (t, J=6.9 Hz, 
2H), 2.34 (s, 3H), 2.35-2.41 (m, IH), 2,69-2.75 (m, IH), 3.00 (s, 3H), 3,37 (t, J=6,9 Hz), 5,92- 
6.04 (m, 6 H), 6.37-6.48 (m, 4H), 6.52-6.58 (m, 2H) 
Example 6 

2-{[2-(4-Hydroxyp]ienyl)efhyl]sulfoyl}-3-[4*(2-{4-[(methy]^^ 
ethyl)phenyl]pFopanoic add 

a) 2-r4-(PeMylQ??;y)phenyl1etfaanol 

2-(4-HydroxyphenyI) ethyl alcohol (30.5g, 0.22mol), benzyl bromide (39.6g, 0.23mol) and 
potassium carbonate (33.5g, 0.24mol) were mixed and boiled under reflux for 4 hours. The 
reaction was left at room temperature for 12 hours.The solvent was evaporated and the residue 
was dissolved ia water and chloroform. The phases were separated and the water phase was 
extracted one more time. The organic phases were pooled, dried (MgS04) and evaporated to 
give 47g of the desired product (93% yield). 

b) 2~r4-(1Benzyloxy^phenynethyl methanesulfonate 
2-[4-(Benzyloxy)phenyl]ethaQol (22g, 96mmol), triethylamine (29g, 289mmol) and 

200ml of dichloromethane were mixed and cooled to -20°C under a nitrogen atmosphere. 
Mesyl chloride (1 Ig, 96mmol) was added dropwise. The reaction was stirred until it reached 
room tenqjerature. The mixture was diluted with dichloromethane, washed twice with water, 
dried (MgS04) and evaporated to give 3 Ig of the desired product as brown crystals in 
quantitative yield. 

^HNMR (400MEIZ, CDCI3): 2.82 (s, 3H), 2.98 (t, 2H), 4.37 (t, 2H), 5.05 (s, 2H), 6.91-6.96 
(m, 2H), 7.12-7.17 (m, 2H), 7.28-7.46 (m, 5H). 

c) g-(2-f4-(benzy|oxy)phenyl1ethy1] ethauethioate 

Cesium carbonate (33g, lOlmmol) was added to a solution of thioacetic acid (8.47g, 
1 1 Immol) in 60ml methanol After 30 minutes the solvent was evaporated and 160ml DMF 
was added. 2-[4-(BeDzyloxy)phenyl]ethyl methanesulfonate (31g, lOlnamol) was added drop 
wise. The mixture was stirred overnight at room teiiq)erature. Diethyl ether was added 
(-lliter). The organic phase was washed 5 times with water and once with brine, dried 
(MgS04) and evaporated. The crude was further purified by flash chromatography usiQg 
toluene as elumt to give 19g of the desired product (65% yield). 

^HNMR (400MHz, CDCI3): 2.35 (s, 3H), 2.84 (t, 2H), 3.11 (t, 2H), 5.07 (s, 2H), 6.92-6.97 
(m, 2H), 7.13-7.18 (m, 2H), 7.33-7.47 (m, 5H). 
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d) Methyl 2-chloro-3~r4-('2-hydroxvethvBphenvl1propaiioate 

4-Amiaophenethyl alcohol (15g, lOPmmol), 200nil acetone and 43ml hydrochloric acid were 
naixed and cooled on an ice bath Sodium nitrite (7.5g, 109mmol) dissolved in 22ml water 
was added and the temperature was kept at -0°C. After Ih methyl acrylate (94. Ig, 
1093mnK)l) was added and then Cu® I (2.08g, lO.PmmoI) in portions (still at 0°C). The 
reaction was stirred for -1.5h at 0°C and then overnight at room ten5)erature.The acetone was 
evaporated and water was added. The water phase was extracted three times with ethyl 
acetate. The organic phase was washed with water, dried (MgS04) and evaporated. The crude 
product was filtered through a silica column (dicUoromethane/methanol (99: 1)). This crude 
product was put on another silica column using toluene/ethyl acetate (50:50) as ehient to give 
19g of the desired product plus a by-product. Further purification on preparative HPLC using 
a gradient of CH3CN/ 10% CHaCN-waterphase containing O.IM ammoniumacetate, 
20%CH3CN to 100% CH3CN in 50min, gave 12.7g pure product (46% yield) as a Ught 
yellow oU. 

^HNMR (400MHz, CDCI3): 2.84 (t, 2H), 3.15 (dd, IH), 3.35 (dd, IH), 3.75 (s, 3H), 3.84 (t, 
2H), 443 (t, IH), 7.15-7.18 (m, 4H). 

e) Methvl 3-f4'(2-r4-fbenzyloxy')phenoxvlethyllphenylV2-chloropropanoate 
Methyl 2-chloro-3-[4-(2-hydroxyefliyl)phenyl]propanoate (12.2g, 50.6mmol) and 4- 
(benzyloxy)phenol (10. Ig, 50.6mmol) was dissolved in 350n3l dry toluene. 
Triphenylphosphine (14.6g, 55.6nimol) was added. The mixture was heated to 55®C and 
diisopropyl azodicarboxylate (1 1.2g, 55.6mmoI) was added. The reaction mixture was stirred 
overnight at 55^C. The reaction was followed on thin layer chromatogr^hy (heptane/ethyl 
acetate (80:20)). The solvent was evaporated and diethyl ether was added. The 
triphenylphosphine oxide was filtered off, the solvent was evaporated and the residue was 
purified by flash chromatography using toluene as eluent to yield 12.3g of the desired product 
(57% yield) as white crystals. 

^HNMR (400MHz, CDCI3): 3.05 (t, 2H), 3.16 (dd, IH), 3.36 (dd, IH), 3.75 (s, 3H), 4.11 (t, 
2H), 4.45 (t, IH), 5.02 (s, 2H), 6.80-6.84 (m, 2H), 6.88-6.91 (m, 2H), 
7.14-7.28 (m, 4H), 7.29-7.44 (m, 5H). 

f) Methyl 2-chloro-3-f4-r2-(4-hvdrQxvphenoxy')ethynphenvllpropanoate 
Methyl 3-(4-{2-[4-(benzyloxy)phenoxy]ethyl}phenyl)-2-chloropropanoate (12.3g, 
28.9mmol) and dimethyl sulfide (8.99g, 144.7ratnol) were dissolved in 450nil 
dichloromethane. Boron trifluoride etherate (20.5g, 144.7mmDl) was added dropwise. The 
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mixture was stirred for two days at room ten^Derature. Water was added and the phases were 
separated. The water phase was extracted twice with dichloromethane. The organic phases 
were pooled and washed (water, brine), dried and evaporated. The crude product was further 
purified by flash chromatography using an 80:20 mixture of toluene/ethyl acetate as eluent to 
yield 8.9g (91% yield) of the desired product after fteeze-drying. 

^HNMR (400MHz, CDCI3): 3.04 (t, 2H), 3.15 (dd, IH), 3.35 (dd, IH), 3.75 (s, 3H), 4.10 (t, 
2H), 4.45 (t, IH), 6.72-6.79 (m, 4H), 7.15-7.28 (m, 4H). 

g) Meihvl2-cMoro-3-r4-f2-f4-rfmethvlsulfonvDoxvlphenoxvlethvDphenvnpropa^^ 
To a solution of methyl 2-chloro-3-{4-[2-(4-hydroxyphenoxy)ethyl]phenyl}propanoate 
(8.9g, 26.6mmol) and triethylamine (8.07g, 79.7mmol) in 250ml dichloromethane cooled to - 
20°C under nitrogen atmosphere was added methanesulfonyl chloride (3.05g, 26.6mmol) drop 
wise. The reaction was stirred until it reached room temperature. 

Dichloromethane was added and the organic phase was washed twice with water and once 
with brine, dried (MgS04) and evaporated. The crude product was further purified by flash 
chromatography usiug a 99.5:0.5 mixture of dichloromethane/methanol as eluent to give 
10. 6g (97% yield) of the desired product. 

^HNMR (400MHz, CDCI3): 3.07 (t, 2H), 3.09 (s, 3H), 3.15 (dd, IH), 3.35 (dd, IH), 3.74 (s, 
3H), 4.14 (t, 2H), 4.44 (t, IH), 6.87-6.89 (m, 2H), 7.16-7.25 (m, 6H). 

h) Methvl 2-f ( 2-r 4-n3enzvloxv^phenvllethvnthioV3-r4-r2-f 4-r(n3ethvlsulfonvl^ox 
phenoxy TethyDphenvllpropanoate 

S-{2-[4-(benzyloxy)phenyl]ethyl} ethanethioate (6.70g, 23.4mmol ) was dissolved in 43ml 
methanol under argon atmosphere. To this slurry was added sodium thiomethoxide (1.64g, 
23.4mmol) dissolved in 22ml methanoL The reaction noixture was stirred for 30 loinutes 
under an argon atmosphere. Half of the solvent volume was evaporated. 
Methyl 2-cUoro-3-[4-(2-{4-[(methylsulfonyl)oxy]phenoxy}ethyl)phenyB 
(9.65g, 23.4mmol) dissolved in 18nil dry DMF was added to the concentrated reaction 
mixture and stirred for 30min xmder an argon atmosphere. The solvent was evaporated and the 
residue was dissolved in ethyl acetate. The organic phase was extracted five times with water 
and once with brme, dried (MgS04) and evaporated. The crude product was further purified 
by flash chromatography using a 90: 10 mixture of tohiene/ethyl acetate as eluent to give 
13.7g of the desired product (95% yield). 
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^HNMR (400MHz, CDCfe): 2.73-2.86 (m, 4H), 2.92 (dd, IH), 3.06 (t, 2H), 3.09 (s, 3H), 3.18 
(dd, IH), 3.48-3.52 (in, IH), 3.67 (s, 3H), 4.13 (t, 2H), 5.04 (s, 2H), 6.86-6.91 (m, 4H), 7.05- 
7.09 (m, 2H), 7.11-7.22 (m, 6H), 7.30-7.43 (m, 5H). 

i) Methvl 2-f r2-f4-hvdroxvpheDvnethvl1tMo l-3-r4-f2-f 4-rfmethvlsulfonvl^oxv1pheD0Xvl- 
etfayl^phenvllpropanoate 

Methyl 2-({2-[4-(benzyloxy)phenyl]etJiyl)tbio)-3-[4-(2-{4-[(iDethylsuM^ }- 
ethyl)phenyl]propanoate (13.79g, 22.2mmDl) and dimethyl sulfide (6.90g, lllmmol) was 
dissolved in 320ml dichloromethane. Boron trifluoride etherate (15.76g, lllnamol) was added 
dropwise. The reaction was stirred at room tein>erature for 2 days. Water was added and the 
phases w&rt s^arated. The water phase was washed twice with dichloromethane. The organic 
phases were pooled and washed (water, brine), dried (MgS04) and evaporated. The crude 
product was purified by flash chromatography using a 30:70 mixture of ethyl acetate/toluene 
as eluent to give 10.35g of the desired product (87% yield). 

^HNMR (400MHz, CDCI3): 2.71-2.84 (m, 4H), 2.91 (dd, IH), 3.06 (t, 2H), 3.10 (s, 3H), 3.17 
(dd, IH), 3.47-3.51 (m, IH), 3.68 (s, 3H), 4.13 (t, 2H), 6.71-6.74 (m, 2H), 6.86-6.89 (m, 2H), 
6.98-7.01 (m, 2H), 7.12-7.27 (m, 6H). 

j) (-f-V Metbvl 2-(r2-r4-hvdroxvphenvl)ethvl1thio l-3-r4-r2-f 4-rfiDethvlsulfonvnoxv1- 
phenoxvtethyDphenvllpropaDoate and T-VMethvl 2-{r2-f4-hydroxyphenyl^ethyl1thiol-3-r4- 
f2-f4-ffmethylsulfonyl')oxy1phenoxy)ethyl')phenvl1propanoate 

Preparative chiral chromatography of methyl 2-{[2-(4-hydroxyphenyl)ethyl]thio)-3-[4-(2-{4- 
[(methylsulfonyl)oxy]phenoxy }ethyl)phenyl]propanoate Chiralpak AD (250 x 50 mm id.), 
100% ethanol as mobile phase, flow rate 80 nol/min, UV-detection at 225 nm, ALP 670 nm 
Methyl 2-{[2-(4-hydroxyphenyl)ethyl]thio}-3-[4-(2-{4-[(methylsulfo^^^^ 
ethyl)phenyl]propanoate (1.01 g) was dissolved in pure ethanol (10 mg/ml), 50-100 mg was 
loaded on the column. The separation of the two euantiomers was partial and therefore a 
middle fraction between the peaks was collected The noiddle fractions wore continuously 
evaporated to a proper volume which was re-injected, however, with an unknown saniple 
concentration. Injections w^ made every 25 minutes when the second enantiomer^s peak 
maximum had been passed The optical rotation was monitored on-ltne with an ALP-detector: 
El rotated countar-clockwise (-), and E2 rotated clockwise (+). 
El : 462 mg (91%), ee>99%, [af^o -37 (c 1 , MeOH) 
E2 : 461 mg (91%), ee 97.1%, [a]% +35 (c 1 , MeOH) 
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Analytical conditions: Chiralpak AD (4.6 x 250 mm), 100% ethanol, 0.5 ml/min, 225 nm. 
k'l: 2.35,^2: 3.27, a: 1.39. 

^HNMR (400MHz, CDCI3): 2.71-2.83 (m, 4H), 2.91 (dd, IH), 3.05 (t, 2H), 3.10 (s, 3H), 3.17 
(dd, IH), 3.46-3.50 (m, IH), 3.67 (s, 3H), 4.13 (t, 2H), 6.70-6.74 (m, 2H), 6.85-6.89 (m, 2H), 
6.97-7.01 (m, 2H), 7.11-7.20 (m, 6H). 
k) Methvlf2RV2-fr2-f4-hvdioxvphenvl-|ethvl1suF mvn-34 

phenoxvlethvl^phenyllpropanoate or Methyl f2SV2-(r2-f4-livdroxvphenvnethvllsulfinvll-3- 
r4-f2-(4-rfmethvlsulfonvl^oxvlphenoxvlethvnplienvl1propanoate 
Methyl (2S)-2-{[2-(4-hydroxyphenyl)ethyl]thio }-3-[4-(2-{4-[(methylsulfonyl)oxy]- 
phenoxy }ethyl)phenyl]propanoate or methyl (2R)-2- { [2-(4-hydroxyphenyl)ethyIIthio }-3-[4- 
(2-{4-[(methylsulfonyl)oxy]phenoxy}ethyl)phenyl]propanoate (188mg, 0.35mmDl) was 
dissolved in 5ml dichloromethane and cooled on an ice bath 3-Qiloroperbenzoic acid (87mg, 
035mmol) was added in portions. The mixture was stirred for 2h IM NaaCOs was added. 
The phases were separated and the water phase was extracted twice witb dichloromethane. 
The organic phases were pooled and washed with IM Na2C03-solution, dried (MgS04) and 
evaporated. The crude was further purified by preparative HPLC using a gradient of CH3CN/ 
5% CHsCN-wateiphase containing 0. IM ammoniunaacetate, 20% CH3CN to 100% CH3CN in 
45 minutes to give 149mg product (77% yield) as a naixture of diasteriomers/epimers. 
^HNMR (400MHz, CDCI3) (diasteriomers): 2.85-3.08 (m, 6H), 3.10 (s, 3H), 3.21-3.34 (m, 
2H), 3.66, 3.73 (s,s 3H), 3.73-3,77, 3.80-3.85 (m,m, IH), 4.13 (t, 2H), 6.74-6.78 (m, 2H), 
6.85-6.89 (m, 2H), 7.01-7.06 (m, 2H), 7.12-7.22 (m, 6H). 
1) ?-{f2-(4-Hydiox^iJhenyl)ethyl1sulfinyl}-3-r4-f2-f4-rfmethy^^ 
ethvl'^phenvllpropanoic acid 

Methyl (2R)-2-{ [2-(4-hydroxyphenyl)ethyl]sulfmyl}-3-[4-(2-{4-[(methylsulf^ 
plienoxy}ethyl)phenyl]propanoate or methyl (2S)-2-{[2-(4-hydroxyphenyl)efhyl]sulfinyl}-3- 
[4-(2-{4-[(methylsulfonyl)oxy]phenoxy}ethyI)phenyl]propanoate (149mg, 0.27mDaol) was 
dissolved in THF (4ml) and cooled on an ice bath Lithium hydroxide (0.7M, 1.36mnaol) (aq) 
was added dropwise. The mixture was stirred ovemigbt at room temperature. Water was 
added and the solvent (THF) was removed by ev^oration. The remaining water phase was 
acidified with IM HCl and extracted twice with ethyl acetate. The organic phases were pooled 
and washed with brine, dried (MgS04) and evaporated. The crude product was further 
purified by preparative HPLC using a gradient of CH3CN/ 5% CHsCN-waterphase containing 
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0. IM ammoniuin acetate, 20% CH3CN to 100% CH3CN in 30 nmutes gave 89ing product 
(61%yield) as a racemate 

^HNMR (500MHz, CD3OD): 2.90-3.32 (m, IIH), 3.84-3.91 (m, IH), 4.17 (t, 2H), 6.70-6.75 
(m, 2H), 6.92-6.95 (m, 2H), 7.04-7.09 (m, 2H), 7.18-7.26 (m, 6H). 

3-{4-[2-(4-Benzoylphenoxy)eihyl]phenyl}-2-{[2-(4-h^ 
add 

a) g-r4-n3eazylo3^v)pJieftyl1eihaiiefliiol 

Sodium thioinethoxide(0.86g, 12.2mmol) was added to a solution of S-{2-[4- 
(benzyIoxy)phenyl]ethyl} ethanethioate (See Example 6 c) (3.5g, 12.2mmol) in 60ml 
methanoL The mixture was stirred at room ten5)erature for 30 minutes. IM HCl was added 
and the water phase was extracted three times with dichloromethane. The organic phase was 
washed (hrine), dried and evaporated to give 2.4g of the desired product (80% yield). 
^HNMR (300MHz, CDCI3): 2.71-2.97 (m, 4H), 5.08 (s, 2H), 6.92-6.98 (m, 2H), 7.11-7.17 (m, 
2H), 7.32-7.48 (m, 5H). 

b) Methvl2-chloro-3-r4-r2-hvdroxvethynphenynp ropanoate. See Example 6 step d, 

c) Methyl 2-f 1 2>r4-fbeDzvloxv')phenvllethvl)thioV3-r4-r2-livdroxvethvDphenvllpropanoate 
Methyl 2-chloro-3-[4-(2-hydroxyethyl)phenyl]propanoate (2g, 8.24mmol), 2-[4- 
(benzyloxy)phenyl]ethanethiol (2.4g, 9.89mmol), potassium carbonate (1.4g, 9.89mmol) and 
100ml DMF was stirred overnight at room ten5)erature. The solvent was evqjorated and the 
residue was dissolved in toluene. The organic phase was washed (water, brine), dried 
(MgS04) and evaporated. The crude was further purified by prq)arative 1^)10 to give 1.55g of 
the desired product (40% yield) as yellow oil. 

^HNMR (600MHz, CDCI3): 2.75-2.86 (m, 6H), 2.91 (dd, IH), 3.17 (dd, IH), 3.47-3.51 (m, 
IH), 3.67 (s, 3H), 3,83 (t, 2H), 5.04 (s, 2H), 6.87-6.91 (m, 2H), 7.05-7.09 (m, 2H), 7.11-7.15 
(m,4H), 7.29-7.44 (m,5H). 

d) Methvl3-(4-r2-f4-benzovtohenoxv)ethvl1phenvl)-2-ff2-r4-fl)^ 
thio'^pmpanoate 

Triphenylphosphine (120mg, 0.46mmol) was added to a solution of 4-benzoylphenol (82mg, 
0.42mmol) and methyl 2-({2-[4-(benzyloxy)phenyl]ethyl}thio)-3-[4-(2-hydroxyethyl)-. 
phenyl]propanoate (187mg, 0.42nranol) in 4nal toluene. The mixture was heated to 55°C and 
diisopropylazodicarboxylate (92mg, 0.46mmdl) was added. The reaction was stirred at 55°C 
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for 24K The solvent was evaporated and the crude residue was purified by preparative hplc to 
give 225mg of the desired product (83% yield). 

^HNMR (400MHz, CDCfe): 2.75-2.90 (m, 4H), 2.96 (dd, IH), 3.12 (t, 2H), 3.21 (dd, IH), 
3.51-3.57 (m, IH), 3.70 (s, 3H), 4.25 (t, 2H), 5.06 (s, 2H), 6,89-6.99 (in, 4H), 7.07-7.13 (m, 
5 2H), 7.15-7.19 (m, 2H), 7.22-7.26 (m, 2H), 7.31-7.53 (m, 7H), 7.55-7.61 (m, IH), 7.74-7.86 
(m, 4H). 

e) Methvl3-f4- r2-f4-benzovlphenoxv^ethvriphenvn-2-fr2-f4-hvdroxvphm^^ 
propanoate 

Boron trifluoride etherate (128.3mg, 0.90nimol) was added dropwise to a solution of methyl 
10 3-{4-[2-(4-benzoylptenoxy)ethyl]phenyl}-2-({2-[4-(benzyloxy)phmyl]e1iiy 

(114ing, 0.18namol) and dimethyl sulfide (56.2nQg, 0.90mmol) in 4ml dichloromethane. The 
reaction was stirred overnight at room tenoperature. Wat^ was added and the phases were 
separated. The organic phase was washed (water, brine), dried (MgS04) and evaporated to 
give 78rng of the desired product (78% yield). 
15 ^HNMR (500MHz, CDCI3): 2.74-2.88 (m, 4H), 2.95 (dd, IH), 3.13 (t, 2H), 3.22 (dd, IH), 
3.51-3.56 (m, IH), 3.71 (s, 3H), 4.26 (t, 2H), 6.76-6.80 (m, 2H), 6.95-6.99 (m, 2H), 7.01-7.05 
(m, 2H), 7.16-7.26 (m, 4H), 7.47-7.52 (m, 2H), 7.57-7.62 (m, IH), 7.76-7,85 (m, 4H). 

f) 3-f4-r2-(4-Penzoylphenoxy)ethyllphenyl}-2-{f?-(4-hydyo7^ypbeflyl)e%^ 
acid 

20 Lithium hydroxide (6.9ii3g, 0.29mmol) dissolved in 0.5ml water was added dropwise to an 
ice- cooled solution of methyl 3-{4-[2-(4-benzoylphenoxy)ethyl]phenyl}-2-{[2-(4- 
hydK)xyphenyl)ethyl]thio}propanoate (78mg, O.Mmmol) in 4nQl THF. After 24h, water was 
added and the solvent was evaporated. The remaining water phase was acidified with IM HCl 
and extracted three times with ethyl acetate. The otganic phases w^e pooled and washed 

25 (water, brine), dried (Na2S04) and evaporated. The crude product was ftuther purified by 
preparative HPLC to give 40mg of the desired product (49% yield). 
^HNMR (400MHz, CDCI3): 2.72-2.98 (m, 5H), 3.10 (t, 2H), 3.18 (dd, IH), 3.47-3.53 (m, 
IH), 4.25 (t, 2H), 6.71-6.76 (m, 2H), 6.87-6.94 (m, 2H), 6.97-7.04 (m, 2H), 7.14-7.23 (m, 
4H), 7.44-7.51 (m, 2H), 7.54-7.60 (m, IH), 7.74-7.81 (m, 4H). 
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Example 8 

2-{[2-(4-Hydro2grphenyl)effayl]thio}-3-{4-[2-(2-propyl^^ 
add 

Methvl 2-(f 2-r4-(T)eD2vloxv^phenvrethvlltMoV3-(4-r2-f2-propvlphenox^^^^ 
phenyl)propaDoate 

Triphenylphosphine (157mg, 0.6()mmDl) was added to a solution of 2-il -propylphenol (74mg, 
0.54mmDl) and methyl 2-({244-(benzyloxy)phenyl]ethyl}thio)-3-[4-(2- 
liydroxyethyl)phmyl]propanoate (See Bxsanpk^J c) (245mg, 0.54imnDl) ia 6ml tohiene. The 
mixture was heated to 55°C and diisopropylazodicarboxylate (121mg, 0.60mmol) was added. 
The reaction was stirred at 55®C for 24h. The solvent was evaporated and the crude residue 
was purified by preparative hplc to give 241mg of the desired product (77% yield). 
^HNMR (400MH2, CDCI3): 0.96 (t, 3H), 1.52-1.61 (m, 2H), 2,57 (t, 2H), 2.76-2.90 (m, 4H), 
2.95 (dd, IH), 3.09 (t, 2H), 3.22 (dd, IH), 3.52-3.57 (m, IH), 3.70 (s, 3H), 4.17 (t, 2H), 5.07 
(s, 2H), 6.79-6.96 (m, 4H), 7.08-7.18 (m, 6H), 7.22-7.29 (m, 2H), 7.33-7.49 (m, 5H). 

Methyl 2-1 r2-f4-hvdioxyphenynethvl1tbio l-3-( 4-r2-f2-propvlphenoxv^ethvllphenvl)- 
propanoate 

Boron trifluoride etherate (146Tng, 1.03mraol) was added dropwise to a solution of methyl 2- 
({2-[4-(ben2yloxy)phenyl]ethyl}thio)-3-{4-[2-(2-propylphenoxy)ethyl]phenyl}propanoate 
(117nQg, 0.21mmol) and dimethyl sulfide (63.9mg, 1.03mmDl) in 4nal dichloromethane. The 
reaction was stirred overnight at room teii:5)erature. Water was added and the phases were 
separated. The organic phase was washed (water, brine), dried (MgS04) and evaporated. The 
crude product was furthor purified by preparative hplc to give 54mg of the desired product 
(54% yield). 

^HNMR (400MHz, CDCI3): 0.95 (t, 3H), 1.50-1.61 (m, 2H), 2.57 (t, 2H), 2.75-2.87 (m, 4H), 
2.94 (dd, IH), 3.09 (t, 2H), 3.21 (dd, IH) 3.50-3.57 (m, IH), 3.69 (s, 3H), 4.17 (t, 2H), 6.73- 
6.77 (m, 2H), 6.79-6.91 (m, 2H), 6.99-7.05 (m, 2H), 7.11-7.18 (m, 4H), 7,21-7.26 (m, 2H). 
c'^ 2-fr2-f4-HvdroxvphenvDethylltMol-3-f4-r2-f2-propvlphenoxv'>ethyllph^ 
acid 

Lithium hydroxide (5mg, 0.20mmol) dissolved m 0.3ml water was added dropwise to an ice 
cooled solution of methyl 2-{[2-(4-hydroxyphenyl)ethyl]thio}-3-{4-[2-(2- 
propylphenoxy)ethyl]phenyl}propanoate (50mg, 0. lOmmol) in 3ml TEIF. After 24h water was 
added and the solvent was evaporated. The remaining water phase was acidified with IM HCl 
and extracted three times with ethyl acetate. The organic phases were pooled and washed 
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(water, brine) and dried (Na2S04). The crude product was further purified by preparative 
HPLC to give 44mg of the desired product (87% yield). 

^HNMR (500MHz, CDCh): 0.94 (t, 3H), 1.51-1.60 (m, 2H), 2.57 (t, 2H), 2.72-2.98 (m, 5H), 
3.08 (t, 2H), 3.20 (dd, IH), 3.47-3.53 (m, IH), 4.16 (t, 2H), 6.69-6.75 (m, 2H), 6.79-6.83 
(m,lH), 6.85-6.91 (m, IH), 6.97-7.03 (m, 2H), 7.09-7.19 (m, 4H), 7.21-7.26 (m, 2H). 
Example 9 

2- {[2-(4-Hydroxypheny])ethyl]sulfonyl}-3-[4-(2-{4-[(methy]^ 
ethyl)p]ienyl]propanoic add 

Metfavl 2-f (2-r4-rbeDzvlQxv^phenvnethvllsulfonvlV3-r4-(2-(4- 
rfmethvlsulfonvl^oxvlphenoxvletfavnpl^nvnpropanoate 

3- Chloroperbenzoic acid (198.6mg, 0.81imnol) was added to an ice cooled solution of methyl 
2-({2-[4-(benzyloxy)phenyI]ethyl}thio)-3-[4-(2-{4-[(methylsu]fonyl)oxy]phenoxy}et^^^ 
phenyl]propanoate ( Example 6 )(200n]g, 0.32niinol) in 24inl dichloromethane. The reaction 
was stirred at roora tenqjerature for 2 ho\irs. The mixture was washed with IM NaHCOa and 
brine, dried (Na2S04) and evaporated under reduced pressure to give 233mg of the desired 
product as a yellow oil (99%). 

^HNMR (500MHz, CDCI3): 3.08 (t, 2H), 3.12 (s, 3H), 3.14-3.19 (m, 2H), 3.28-3.39 (m, 2H), 
3.42-3.52 (m, 2H), 3.74 (s, 3H), 4.01-4.06 (m, IH), 4.15 (t, 2H), 5.08 (s, 2H), 6.88-6.93 (m, 
2H), 6.95-6.99 (m, 2H), 7.13- 7.26 (m, 8H), 7.33-7.48 (m, 5H) 
b^ Methvl 2-f r2-f4-hvdroxvphenvBethvllsulfoBvl)-3-r4-f2>f 4- 
f f methylsulfonynoxylphenoxv ] ethyl')phenvllpropano ate 

Boron trifluoride etherate (130.5ing, 0.92nmiol) was added dropwise during 5inia to a 
solution of methyl 2-({2-[4-(benzyloxy)phenyl]etliyl}sulfonyl)-3-[4-(2-{4- 
[(methylsulfonyl)oxy]phenoxy}efhyl)phenyl]propanoate (12Qmg, 0.18inmol) and dimethyl 
sulfide (57.1n^g, 0.92mmol) in 5ml dichloromethane. The reaction was stirred overnight at 
room temperature. Water was added and the phases were separated. The organic phase was 
washed (water, brine), dried (MgS04) and evaporated. The crude product was further purified 
by preparative l5)lc to give 82mg of the desired product (71% yield), 

^HNMR (400MHz, CDCI3): 3.03-3.16 (m, 7H), 3.22-3.47 (m, 4H), 3.74 (s, 3H), 3.99-405 (m, 
IH), 4.14 (t, 2H), 6.76-6.81 (m, 2H), 6.87-6.91 (m, 2H), 7.06-7.25 (m, 8H). 
91 2-f r2-(4-Hydi:oxyphenyl)ethyl1su]fonvn>3-r4^ 
[rmethvlsulfonvnoxvlphenoxvlethvnphenvllDTopanoic acid 
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Litbhim hydroxide (6.98nig, 0.29inmol) dissolved ia O.Sml wat«r was added dropwise to an 
ice-cooled solution of methyl 2-{[2-(4-hydroxyphenyl)ethyl]siilfonyl}-3-[4-(2-{4- 
[(methylsulfonyl)oxy]phenoxy}efhyl)phenyl]propanoate (82nig, O.USmmo^ inSmlTHF. 
After 48h water was added and the solvent was evaporated. The remainiag water phase was 
acidified with IM HCl and extracted three times with ethyl acetate. The organic phases were 
pooled and washed (wata^, hrine) and dried (Na2S04). The crude product was further purified 
by preparative HPLC to give 47mg of the desired product (54% yield). 
^HNMR (400MH2, (CD3)2CO): 3.02-3.08 (m, 4H), 3.21 (s, 3H), 3.34 (t, 2H), 3.41-3.60 (m, 
2H), 4.21 (t, 2H), 4.23-4.27 (m, IH), 6.77-6.81 (m, 2H), 6.98-7.01 (m, 2H), 7.12-7.16 (m, 
2H), 7.23-7.28 (m, 6H). 
Example 10 

2- {[2-(4-Hydroxyphenyl)efhyl]thio^3-[3-(2-{4-[(methylsulfonyl)oxy]phenox^ 
phenyllpropanoic add 

a) 2-(3-aminophenynethanol 

3- Nitrophenethyl alcohol (4.8g, 28.7miiK)l) was dissolved in 1 17ml ethyl acetate. A small 
amount of 5% palladium on activated carbon was added. The reaction was stirred overnight at 
room temperature under hydrogen atmosphere. Accordiag to thin layer chromatography aH 
the starting material was consumed. The mixture was filtered through Cehte and the solvent 
was evaporated to give 3.7g (93% yield) of the desired product 

^HNMR (400MHz, CDCI3): 2.76 (t, 2H), 3.81 (t, 2H), 6.52-6.57 (m. 2H), 6.62 (d, IH), 7.06- 
7.11 (m, IH). 

b) Methyl 2-chloro-3-r3-f2-hydroxyethyDphenyllpropanoate 
2-(3-anQinophenyl)ethanol (3.01g, 21.9mmol), acetone (53ml) and cone. HCl (9nd) was 
mixed and cooled to 0**C. Sodium nitrite (1.86g, 21.9mn)ol) dissolved in 4ml water was 
added. The ten5)erature was kept under 0°C. After Ih methyl acrylate(18.9g, 219.4mmo]) was 
added and then CuOOI (0.42g, 2. 19mmol) in portions. The mixture was stirred at room 
tecq)erature over night. The acetone was evaporated and wato: was added. The water phase 
was extracted three times with ethyl acetate. The organic phases were pooled and washed 
(water, brine), dried (MgS04) and evaporated. The crude product was purified by flash 
chromatography using a 60:40 mixture of ethyl acetate/toluene as eluent to yield 2.95g of the 
desired product (yield 55%). 

*HNMR (400MHz, CDCI3): 2.85 (t, 2H), 3.16 (dd, IH), 3.35 (dd, IH), 3.74 (s, 3H), 3.85 (t, 
2H), 4.45 (t, IH), 7.05-7.28 (m, 4H). 
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c) Metbvl 3-G- ( 2- r4-rbeD2yloxy'lphenoxv1 ethvl lpheiLvlV2-cbloropropanoate 

To a solution of methyl 2-cMoro-3-[3-(2-hydroxyethyl)pheiiyl]propanoate (2.95g, 122xnrml) 
and 4-(benzyloxy)phenol (2.44g, ILlmcoof) in dry toluene (50nil) was added 
triphenylphosphine (3.5 Ig, 13.4imnol). The mixture was heated to SS'^C and 
diisopropylazodicarboxylate (2.70g, 13.4mmol) was added The reaction was stirred over 
night at 55^C under nitrogen atmosphere. 

The solvent was evaporated under reduced pressure and the residual oil was purified by flash 
chromatography using toluene as eluent to give 2.66g of the desired product (51% yield). 
^HNMR (400MHz, CDCI3): 3.05 (t, 2H) 3.15 (dd, IH), 3.36 (dd, IH), 3.72 (s, 3H), 4.11 (t, 
2H), 4.44 (t, IH), 5.01 (s, 2H), 6.80-6.84 (m, 2H), 6.87-6.91 (m, 2H), 7.06-7.20 (m, 4H), 
7.23-7,43 (m, 5H). 

d) Methyl 2-chlorO"3-(3-r2''(4-hvdroxvphenoxv^ethvl1phenynpropanoate 

Methyl 3-(3-{2-[4-(benzyloxy)phenoxy]ethyl}phenyl)-2-cliloropropanoate (2.66g, 6.26mmol) 
and dimethyl sulfide (1.94g, 31.3mmol) was dissolved in dichloromethane (80ml). Boron 
trifluoride diethyl etherate (4.44g, 3L3mmol) was added dropwise. The reaction mixture was 
stirred at room ten:5)erature for 36hours. Water was added, the phases were separated and the 
water phase was extracted twice with dichloromethane. The organic phases were pooled, 
washed with water and brine, dried (MgS04) and evaporated under reduced pressure to give 
2.03g (96% yield) of the desired product. 

^HNMR (400MHz, CDCI3): 3.04 (t, 2H), 3.15 (dd, IH), 3.35 (dd, IH), 3.73 (s, 3H), 4.10 (t, 
2H), 4.45 (t, IH), 6,72-6.79 (m, 4H), 7.07-7.27 (m, 4H). 

e) Methvl2-cMoro-3-r3-f2-f4-r(methvlsulfonvI^oxvlphenoxy)ethyl>phenvllpropm^ 
To a solution of methyl 2-chloro-3-{3-[2-(4-hydroxyphenoxy)efhyl]phenyl}propanoate 
(2.03g, 6.06mmol) in dichloromethane was added tiiethylamine (1.84g, 18.2mmol). The 
mixture was cooled to -20°C under nitrogen atmosphere. Methanesulfonyl chloride (0.69g, 
6.06mmol) was added dropwise. The mixture was stirred until it reached room tenperature. 
Dichloromethane was added. The organic phase was washed twice with water, dried (MgS04) 
and evaporated. The crude product was purified by flash chromatography using a 99.5:0.5 
mixture of dichloromethane/methanol as eluent to give 2.02g of the desired product (80% 
yield). 

^HNMR (400MHz, CDCI3): 3.07 (t, 2H), 3.10 (s, 3H), 3.16 (dd, IH), 3.36 (dd, IH), 3.73 (s, 
3H), 4.15 (t, 2H), 4.44 (t, IH), 6.86-6.91 (m, 2H), 7.08-7.14 (m, 2H), 7.15-7.20 (m, 2H), 7.24- 
7.28 (m, 2H). 
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f) Methvl2-((2-r4-fbeD2vloxv^phenvnethvntbioV3-r3-f2W4- 
[(methvlstilfonvl'loxvlphenoxy ^ethyl'lphenvllpropanoate 

S-{2-[4-(benzyloxy)pheiiyl]ethyl} ethaaetMoate (1.40g, 4.89nimol) and methanol (9ml) was 
added to a 2-necked round bottomed flask flushed with argoa To this slurry was added 
sodiumthiomethoxide (0.34g, 4.89mmoX) dissolved in Snil methanol The mixture was stirred 
at room tent^^rature for -3Qmin.Half the solvent volume was evaporated under reduced 
pressure. To the concentrated reaction mixture was added wetixyl 2-chloro-3-t3-(2-{4- 
[(Daethylsulfonyl)oxy]phenoxy}ethyl)phenyl]propanoate (2.02g, 4.89mmD5 dissolved in 
4.5ml dry DMF. The mixture was stirred at room ten5)eratuie for -3Qmin under an argon 
atmosphere. The solvent was evaporated and the residue was dissolved in ethyl acetate. The 
organic phase was extracted five times with water aad once with brine, dried (MgS04) and 
evaporated. The crude product (3g) was further purified by preparative HPLC using a 
gradient of CH3CN/ 5% CH3CN-waterphase containing O.IM NH4OAC, 40% CH3CN => 
100% CH3CN in 50nmi, to give 2.56g (84% yield) of the desired product 
*HNMR (400MHz, CDCI3): 2.74-2.85 (m, 4H), 2.92 (dd, IH), 3.05 (t, 2H), 3.08 (s, 3H), 3.18 
(dd, IH), 3.47-3.53 (m, IH), 3.65 (s, 3H), 4.12 (t, 2H), 5.03 (s, 2H), 6.85-6.91 (m, 4H), 7.04- 
7.43 (m, 13H). 

g) Methvl2-(r2-(4-hvdroxvphenvl^ethvl1tMoV3-r3-(2-f4-r(methvk^ 
ethyPphenvUpropanoate 

Methyl 2-({2-[4-(benzyloxy)phenyl]ethyl}thio)-3-[3-(2-{4-[(methylsulfo^ 
ethyl)phenyl]propanoate (2.56g, 4.12mmol) and dimethyl sulfide (1.28g, 20.6mmol) was 
dissolved in dicUoromethane (SOnd). Boron trifluoride diethyl etberate (2.92g, 20.6mn]ol) 
was added drop wise. The reaction was stirred for 2 days at room tenop^ature under nitrog^ 
atmosphere. Water was added and the phases were separated. The water phase was extracted 
twice with dicUoromethane. The organic phases were pooled and washed once with water, 
dried (MgS04) and evaporated to give 1.99g (91% yield) of the desired product. 
^HNMR (400MHz, CDCI3): 2.70-2.84 (m, 4H), 2.92 (dd, IH), 3.05 (t, 2H), 3.10 (s, 3H), 3.18 
(dd, IH), 3.45-3.50 (m, IH), 3.66 (s, 3H), 4.12 (t, 2H), 6.70-6.73 (m, 2H), 6.85-6.89 (m, 2H), 
6.97-7.00 (m, 2H), 7,03-7.10 (m, 2H), 7.12-7.25 (m, 4H). 

h) 2-1 r2>f4-hvdroxvphenvBethvnthio l-3-r3-r2-( 4-rfmethylsulfonvnoxv1phenoxv lethvIV 
phenvnpropanoic acid 

Methyl 2-{ [2-(4-hydroxyphenyl)ethyl]thio }-3-[3-(2-{4-[(methylsulfonyl)oxy]phen^ 
ethyl)phenyl]propanoate (1.99g, 3.75mmol) was dissolved in THF(13. 1ml) and cooled in an 
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ice-batk Lithixim hydroxide (0.45g, 18.75inmol) dissolved in 1.9ml water was added 
dropwise. The reaction was stirred at room tenq)erature overnight. Water was added and the 
THF was evaporated. The remaining water phase was acidified withlM HCl and extracted 
with ethyl acetate three times. The organic phases were pooled and washed with brine, dried 
(MgS04) and evaporated. The crude product was further purified by preparative HPLC using 
a gradient of CH3CN/ 5% CHaCN-waterphase containing O.IM NH4OAC, 20% CH3CN=> 
100% CH3CN in 40minutes, to give L4g of the desired product (76% yield). 
*HNMR (400MH2, CXbOD): 2.67-2.88 (m, 5H), 3.03 (t, 2H), 3.11 (dd, IH), 3.13 (s, 3H), 
3.42-3.47 (m, IH), 4.16 (t, 2H), 6.65-6.68 (m, 2H), 6,90-6.97 (m, 4H), 7.05-7.09 (m, IH), 
7.12-7,22 (m,5H). 
Example 11 

3- { 4-[2-(2-benzyl-4-methanesulfonyloxyphenoxy)ethyl]phenyl }-2-[2-(4- 
hydroxyphenyl)ethylsulfanyl]-propionic acid 

Lithium hydroxide (62 mg, 2.58 mmol) in water (7.5 ml) was added to a stirred solution of 3- 
{4-[2-(2-benzyl-4-methanesulfbnyloxyphenoxy)ethyl]phenyl}-2-[2-(4-hydroxy-phenyl)" 
ethylsulfanyl] -propionic acid methyl ester (234 mg, 0.377 mmol, prepared by analogous 
methods to the previous examples) m THF (15 ml) at room teuoperature. After 16 h 2M 
Potassium hydrogensulfate solution (5 ml, 10 mmol) was added and the THF was removed 
under reduced pressure. Dilution with water and extraction with mjethylene chloride, drying of 
the organic phase (magnesium sulfate) and evaporation of the solvent gave a residue which 
was purified by preparative HPLC (acetonitrile/ammonium acetate buffer) to give 3-{4-[2-(2- 
benzyl-4-methanesulfonyloxyphenoxy)ethygphenyl}-2-[2-(4-hydroxyphenyl)ethyk 
propionic acid . Yield 66 mg (29%). 

NMR (CDCB, 500 MHz) 5 7.31-7.08 (m, 9), 7,06-7.03 (m, 1), 6.95 (d, 1), 6.83 (d, 2), 6,71 (d, 

1) , 6.65 (d, 2), 4.04 (t, 2), 3.89 (s, 2), 3.50 CV\ 1), 3.19-3.10 (m, 1), 3.01 (s, 3), 2.99-2,94 (t, 

2) , 2.91-2.83 (m, 1), 2.80-2.58 (m, 4), 
Example 12 

2-[2-(4-tert-Butoxy-phenyI)-efliy]siiIfanyl>3-{4-[2-( 
mefhanesulfonyloxyphenoxy)ethyl]-phenyl}propioi^^ add 

2-[2-(4-tert-Butoxy-phenyl)-ethylsulfanyl]-3-{4-[2-(4-methanesulfbnyloxy^^ 
phenyl}propionic acid methyl est«: (51 mg, 0.087 mmol, prepared by analogous methods to 
the previous exancples) was stirred overnight with lithium hydroxide (3 mg, 0. 13 mmol) in 
THF (0.5 ml) and water (0. 1 ml). Water was added and THF was removed in vacuo. The 
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mixture was washed with diethyl ether and the aqueous phase was acidified with potassium 
hydrogensulfate and then extracted with methylene chloride. Preparative HPLC 
(acetonitrile/ammonium acetate buffer) yielded 2-[2-(4-tert-butoxy-phenyl)-efhylsulfanyl]-3- 
{4-[2-(4-methanesulfonyloxyphenoxy)ethyl]"phenyl}propionic acid (16 nqg, 32%). NMR 
5 (CDC13, 500 MHz) 5 7.20-7.15 (m, 6), 7.04 (d, 2), 6.88 (dd, 4), 4.13 (t, 2), 3.51 (t, 1), 3.22- 
3.14 (m, 1), 3.10 (s, 3), 3.05 (t, 2), 2.96-2.73 (m, 5), 1.33 (s, 9). 
Biological actiiitv 

The compounds of the invention were tested in the assays described in WO03/051821 
which is incorporated herein by reference. For example the EC50 of Exaicple 7 for human 

10 PPAR alpha is 0.78|Jmo]/l 

The conqwunds of formula I have an affinity for PPARa and / or PPARy. The 
conqjounds of formula I are selected because of their superior potency in vitro and/or higher 
affinity and /or higher in vivo efficacy. The compounds also have a better selectivity profile, 
which is expected to incprove in vivo safety. 

15 In addition the confounds of the present invention may have improved DMPK (Drug 
Metabohsm and Pharmacokinetic) properties, for example improved metabolic stability in 
vitro or bioavailability. The con5)ounds also have an improved sohibihty and/or a promising 
toxicological profile. 



20 
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CLAIMS 




m 

5 



T-ICHJ^ 



I 




and phannaceutically acceptable salts tibereof, in which 

A is situated in the para position and lepiesents Al or A2 below 

II I 



C— COR or — c =C -COR 



R^R^ 

Al A2 
wb^in 
10 Ris hydrogen; 

-OR , wherein R represents hydrogen, alkyl, aryl or alkylaryl; 

^ b d. 1j Si 

-MR JR. , wherein R and R are the same or different and R is as defined above and 

R^ r^esents hydrogen, aUcyl, aryl, alkylaryl, cyano, - OH, -Oalkyl, -Oaryl, - 

c d c 

Oalkylaryl, -COR or -SO2R , wherein R represents hydrogen, alkyl, aryl or 

15 alkylaryl and R^ represents alkyl, aryl or alkylaryl; 

R^ is alkyl, aryl, alkenyl, alkynyl, cyano; 

-OR , wherein R is alkyl, acyl, aryl or alkylaryl; 
f f 

-0-[CH2]iii-0R , wherein R represents hydrogen, alkyl, acyl, aryl or alkylaryl and 
m represents an integer 1-8; 
20 -oconrV ^whereiaR andR are as defined above: 

-SR^, wherein R^ is as defined above; 
-SOR*^, wherein R^ is as defined above; 
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-SO2R , wherein R is as defined above; 
-S02NR^*, wherein and R^ are as defined above; 
-SO2OR , wherein R is as defined above; 
- COOR^ wherein R** is as defined above; 

2 

5 R is hydrogen, alkyl, aryl, or aDcylaryl, 
3 4 

R and R are the same or different and each represents hydrogen, aOcyl, aryl, or alkylaryl, 

n is an integer 1-6, 
m is an integ^ 0 or 1; 

D is situated in the ortho, meta or para position and represents alkyl, acyl, aryl, alkylaryl, 
10 halogen, -CN and NO2, wherein the alkyl, aryl, or alkylaryl group is optionally substituted by 

R^ 

-NR*^COOR*, wherein R^ and R^ are as defined above; 

-NR*^COR^, wherein R^ and R^ are as defined above; 

-NR*^*, wherein R*^ and R* are as defined above; 
15 -NR*'S02R^, wherein R^ and R^ are as defined above; 

-NR''CONR^R^ wherein R^ R"" and R^ are as defined above; 

-NR^'CSNR^R^, wherein R^ R*' and R^ are as defined above; 

-OR®, wherein R® is as defined above; 

-0S02R^ wherein R*^ is as defined above: 
20 -S02R^ wherein R** is as defined above; 

-SOR^ wherein R^ is as defined above; 

-SR^, wherein R*^ is as defined above; 

-SOzNR^R^ wherein R^ and R® are as defined above; 

-SOiOR", wh^ein R* is as defined above; 
25 -CONR*^l*, wherein and R" are as defined above; 

-OCONR^R', wherein R^ and R* are as defined above; 

D' is situated in the ortho, meta or para position and represents hydrogen, alkyl, acyl, aryl, 
alkylaryl, halogen, -CN, -NO2, 
-NR^R^, wherein R^ and R^ are as defined above; 
30 -OR^, wherein R' is as defined above; 
-OSOaR^ wherein R^ is as defined above; 



wo 2004/1 13282 PCT/GB2004/002554 

44 

D' ' is situated in the ortbo, meta or para position and represents 

hydrogen, aUcyl, acyl, aryl, alkylaryl, halogen, -CN, -NO2, -NR^^ wherein and 

are as defined above; 

f f 
-OR, wherein R is as defined above. 

d d 
5 -OSO2R , wherein R is as defined above 

and T represents O, S or NR^ wherein R^ represents alkyl or alkylaryl provided that when A is 
Al and R^, R^, and R"* each represent hydrogen and R^ is OR^ wherein R® is as previously 
defined then T is not O; 

wherein the term "aryl" denotes a substituted or unsubstituted phenyl, furyl, thienyl or pyridyl 

10 group, or a fused ring system of any of these groups; 

whereiu the term "alkyl" denotes a straight or branched, substituted or unsubstituted alkyl 
group having fi-om 1 to 6 carbon atoms or a substituted or unsubstituted cycloalkyl having 
from 3 to 6 carbon atoms and wherein the tmn "substituted " denotes substitution by one or 
more alkyl, alkoxy, halogen, thiol, nitro, hydroxy, acyl, aryl or cyano groups or an amino 

IS group optionally substituted by one or two alkyl groups: 

with a first proviso that when D is CH3S(0)20 and mis 1 andD* isHandTisOand 
n=2 and A is a group CH2CH(SCHiC3l2Ph)COR'' in which the phenyl is substituted in the 4 
position by OH , CI or F and in which R* represents OH, or a protecting group for a 
carboxylic hydroxy group iucluding a ethoxy or benzyloxy then D' ' is not H; 

20 and with a second proviso that when m is 1 andD is 0138(0)20 andD' is Hand T is 0,Sor 
NR and wherein R represents a H, a Ci^alkyl group or a phenyl Ci^alkyl groiq) and n=2 and 
A is a group CH2CH(OC2H5)COR* in which R* represents OH, or a protecting group for a 
carboxyhc hydroxy group including a Ci^alkoxy group or benzyloxy then D*' is not H. 

25 2. A confound of formula I as claimed in claim 1 in which A represents a group of 
formula -CH2-CH (C02H)-S(0)p-(CH2)q-Ar whereia p is 0, 1 or 2; q is 1, 2, 3 or 4; and 
Ar is phenyl or thienyl each of which is optionally substituted by one or more hydroxy, Ci. 
ealkyl, Ci^alkoxy, halogen, cyano or an amino group optionally substituted by one or two 
alkyl groups. 

30 

3. A coni^ound of formula I as claimed ia claim 1 represented by formula lA 
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lA 

or a pharmaceutically acceptable salt thereof in which 
D represents Ci-ealkylsulfonyloxy, aroyl, or a Ci-ealkyl group; 
T represents O, S or NR* wherein represents alkyl or alkylaryl; 
5 nis 1,2 or 3; 
p is 0, 1 or 2; 
q is 1 or 2; and 

Ar is phenyl or thienyl each of which is optionally substituted by hydroxy, Ci^aDcyl, Ci. 
ealkoxy, halogen, cyano or an amino group optionally substituted by one or two alkyl groups 
10 and wherein the group containing the carboxylic acid group is attached to the phenyl ring 
meta or para to the group (CH2)n-T-. 

4. A con:5)Ound selected firom one or more of the following: 
2-[(4-cyanobenzyl)thio]-3-[4-(2-{4-[(methylsulfonyl)oxy]phenoxy}ethyl^^^ 
15 acid; 

2-({2-[4-(dimethylamino)phenyl]ethyl}tMo)-3-[4-(2-{4-[(inethylsulfon^ 
ethyl)phenyl]propanoic acid; 

3.[4-(2-{4-[(nie%lsulfonyl)oxy]phenoxy}ethyl)phenyl]-2-{[2-(2-t^^ 
propanoic acid; 

20 2-{[2-(2-fluorophenyl)ethyl]tMo}-3-[4-(2-{4-[(methylsulfonyl)oxy]phenoxy}-e^ 
propanoic acid; 

2-{[2-(3-methoxyphenyl)ethyl]thio}-344-(2-{4-[(methylsulfonyl)^^ 
ethyl)phenyl]propanoic acid; 

2- {[2-(4-hydroxyphenyl)ethyl]sulfinyl}-344-(2-{4-[(methylsul^^ 
25 ethyl)phenyr|propanoic acid; 

3- {4-[2K4-benzoylphenoxy)ethyl]phi^yl}-2-{[2-(4-hydroxyphenyl)etiyl]^^ 
acid; 

methyl 2-({2-[4-(benzyloxy)phenyl]etbyl}thio)-3-{4-[2-(2-propylphe^ 
propanoate; 
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2-{[2-(4-hydroxyphenyl)ethyl]tMo}-3-{4-[2-(2-propylphenoxy)ethyl]phen^ acid; 
2-{ [2-(4-hydroxyphenyl)efliyl]thio }-3-[3-(2-{4-[(iiiethylsulfoiiyl)oxy]pheiioxy }- 
eaiyl)phenyl]propaiioic acid; 

3"{4-[2-(2-benzyl-4-inethanesulfonyloxyphenoxy)etliyl]p 
5 ethylsulfanyllpropionic acid; and 

2- [2-(4-t^-biitoxy-phenyl)etliylsiilf anyl] -3- { 4-[2-(4-^ 
phenyl }propiomc acid 

and phannaceutically acceptable salts thereof. 

10 5. A pharmaceutical formulation conprising a coiiq)ound according to any one of claicDS 
1 to 4 in admixture with pharmaceutically acceptable adjuvants, diluents and/or carriers. 

6. A pharmaceutical formulation comprising a compound according to any one of claims 
1 to 4 ra admixture with pharmaceutically acceptable adjuvants, diluents and/or carriers. 

15 

7. A method of treating or preventing lipid disorders (dyslipidemia) whether or not 
associated with insulin resistance comprising the administration of a conqjound according to 
any one of claims 1 to 4 to a mammal in need thereof 

20 8. The use of a confound according to any one of claims 1 to 4 in the naanufacture of a 
medicament for the treatment of hpid disorders (dyslipidemia) whether or not associated with 
insulin resistance. 

9. A method of treating or preventing type 2 diabetes conprising the administration of an 
25 effective amount of a confound of formula I according to any one of claims 1 to 4 to a 

mamnoal in need thereof. 

10. A pharmaceutical con^osition con^risiog a coH;)ound as claimed in any one of 
claims 1 to 4 combined with anotb^ therapeutic agent that is useful in the treatment of 

30 disorders associated with the development and progress of atherosclerosis such as 
hypertension, hyperlipidaemias, dyslipidaemias, diabetes and obesity. 
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11. A process for preparing a coiopoimd of formula I as claimed in claim 1 by reacting a 
con^onnd of fonnula II 




II 



in which D, m, D' aad T are as previously defined with a con5)onnd of formula HI 




ill 

in which n, A and D" are as previously defined and X is a leaving group for exaii5)le halo or 
methanesulphonyloxy at a tenoperature in the range of 0-150°C optionally in the presence of 
an inert sovent. 

12. A process to prepare a confounds of fonnula lA as claimed in claimS by reacting a 
coii5)ound of formula IB 

/(CH^), — Ar 




IB 

in which D, T, n, p, q and Ar are as previously defined and represents a protecting group 
for a carboxylic hydroxy group with a de-protecting agoit. 
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